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ADVERTISEMENT. 

T H E Committee appointed By tBe "Royal Society to direft the puB- 
lication of the Philojbphical Tranfadiotts, take this opportunity to 
acquaint the Public, that it fully appears, as well from the council-books 
and journals of the' Society, as from repeated., declarations, which have 
been made in feveral former Tranfaclions, that the printing of them was 
always, from time to time, the fingle aft of the refpeftive Secretaries, til! 
the Forty-feventh Volume. And this information was thought the more 
tieceffary, hot only as it had been the common opinion, that they were 
publilhed by the authority, and under the direflion, of the Society it- 
felf ; but alfo, becaufe feveral authors, both at home and abroad, have 
in their writings called them the Tranfadions of the Royal Society, 
Whereas in truth the Society, as a body, never did intereft themfelves 
any further in their publication, than by occafionally recommending the 
revival of them to fomc of their Secretaries, when, from the particular 
circumflances of their affairs, the Tranfadions had happened for any 
length of time to be intermitted. And this feems principally to have 
been done with a view to fatisfy the Public, that their ufual meetings 
were then continued for the improvement of knowledge, and benefit of 
mankind, the great ends of their firfi: inftiturion by the Royal Charters, 
anti which they have ever fince ffcadily purfued. 

But the Society being of late years greatly inlarged, and their com- 
munications more numerous, it was thought advifcable, that a Committee 
of their melnbcrs fhoiild be appointed to rcconfider the papers read be- 
fore them, and felefl out of them fuch, as they fhould judge mofi: pro- 
per for publication in the future, Tranfadions ; which was accordingly 
clone upon the 26th of March 1752. And the grounds of their choice 
are, and will continue to be, the importance and fingularity of the'fub- 
jefis, or the advantageous manner of treating them ,* without pretending 

3 2 to 



[ iv ] 

to anfwer for the certainty of the fa£l:s, or propriety of the reafonings, 
contained in the fuveral papers fo publiilied, which imiH ftill reft on the 
credit or judgment of their refpeffive authors. 

It is itkewife neceffary on this occafion to remark, that it is an efta- 
bliflied rule of the Society, to which they will always adhere, never to 
give their opinion, as a body, upon any fubjeft, either of Nature or Art, 
tliat comes before them. And therefore the thanks, which are fre- 
quently propofed from the chair, to be given to the authors of fuch pa- 
pers, as are read at their accuftomed meetings, or to iheperfons through 
whofe hands they receive them, aye to be conlidered in no other light 
than as a matter of civility, in return for the refped Ihewn to the Society 
by thofe communications. The like allb is to be faid with regard to 
the feveral projedls, inventions, and curiofities of various kinds, which 
are often exhibited to the Society ; the authors wherepf, or thofe who 
exhibit them, frequently take the liberty to report, and even to certify 
ip the public news-papers, that they have met with the higheft applaufe 
and approbation. And therefore it Is hoped, that no regard will here* 
after be paid to fuch reports, and public notices ; which in fome inftanccs 
have been too lightly credited,, to the diflronour of the Society, 

■ At a- C O U N C I Ly January 28', 1775. 

Befolved,, That after Volume LXII. the FUlofophkal '^ranfaBms be 
pvtblilhcd twice in a year j the firft publication to be of the months of 
November and December , of the proceeding year, and. January and Fe- 
bruary of the current year, as foon as may be after February, under the 
name of the ‘‘ firft part” of the volume : and the fccond publication to 
be-of the remaining inonths unto the recefs of the Society, as foon as 
, may be aftec thp recefs, under the name of the “ fccond part” of the 
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1 . i^xtraSi of a Letter frbm Dr* John Ingenhotifz, L. R. S*. 
to Sir John Pringle, Bart, P, R. S. containing fame Mx^ 
, periments on the Porpedo^ inade at Leghorn, January 
I, 1773 (after having been informed ofthofe by Mr-, 
Wallh). Dated Saltzhurg, March 27, 1773. 

Rcddo, Noy. 10, A S 1 could get no torpedds alive to my 
Jl\. lodgings at Leghorn, I hired a 
ing vefTel, called a tartana, with eighteen men in hei:, 
and went ont twenty miles to fea, where the bottom is 
muddy, and where thofe fifti are chiehy to be fottnd. We 
caught five; of Which, four were about a foot in lengthy 
and the other of aimaller fize» Before the nets were 
taken up, I charged a coated jar by a glafs tube, and gaye 
a ihdck toiome-df the-faitef whoiall told.me,. they 
VoL. LXV. B "the 
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the fame fenfation as when they touched the torpixlo. 
Thofe people acquainted me, that this animal has hut 
very little force in winter, and cannot jive a long tiind 
out t)f the water. As foon as the whole quantity of ii (h 
.caught was hauled up upon deck, I xnit the torpedos im- 
mediately into a tub, filled with lea water, together with 
two or three other fifhes, which I found not at all hurt by 
their company. I took one of the torpedos in my hand, 
fo that my thumbs prefTed gently the upper fide of thofe 
two foft bodies at the fide of the head, called (perhaps 
very improyierly) mujeuli f ale aft by red i and ,lo kjuN z ini, 
whil-ft my forefingers prefTed the oppofite fide. Alioiit 
one or two minutes after, I felt a i'udden trembling in 
my thumbs, which extended no further than my hands : 
this lafted about two or three feconds. After feme fe- 
conds more, the fame trembling was felt again. Some- 
times it did not return in feVeral minutes, and then came 
again, at very different intervals. Sometimes I felt the 
trembling both in my fingers and thumb. Thefc tre- 
mors gave me the fame fenfation, as if a great number 
of very fmall eleArical bottles’ were clifchargcd througli 
my hand very quickly one after the other. The fifli oc- 
cafioned the fhock, or trembling, as well out of the wa- 
teras in it. The fliock lafted fometimes fcarce a fecond ; 
fifeiethMes two or three feeonds. Sometimes it was very 
Mdthirtimes fofirongithatiwas very near being- 
obliged to quit my hold of the animal. The torpedo 
haying giyeh' bn.e4hoGkji.did not feem to lofe the powder 
■ of giving4mbthertof fhe %nq force fooq again; for 1 ol^- 
' 'cl / , : ferved 
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ferved feveral times, that the fliocks, when they followed 
one another very faft, were ftronger at laft than in the 
beginning; and this was the fame when the, filh was un- 
der water as when kept out of it. The preiTure of my 
fingers, more or lefs ftrong, did not feem to make any al- 
teration in the powers of the toriaedo. Applying a 
brafs chain to the back of the fifli, where I had put my 
thumb before, I found no fenfation at all in my hand, 
though I repeated the experiment often, and applied the 
chain for a fpace of time in which I always perceived a 
ftroke^'*'^. This was probably owing to the weaknels of 
the fifli in winter; or, perhaps, becaufe I negiedted to 
put my finger to its oppofite fide. Having infulated 
myfelf on an eledlrical ftand, and keeping the torpedo in 
my hand, in the manner abovementioned, I gave not the 
lead; fign of being eledtiified, whether I received a firoke 
from the fifli or not . T he torpedo being fufpended by 

a clean and dry filk ribbon, it attradled no light bodies, 
fuch as pith-balls, or others, put near it. A coated bot- 
tle applied to the fifli, thus fufpended, did not at all be- 
come charged. When the fifli gave the fliock in the 
dai'k, I heard no crackling noife, nor perceived any fpark. 
When pinced with my nails, it did not give more or 
feirer Itrokes than when not pinced. But by folding his 

(« ) Dr. iNOENMOusz means, that he felt no fhock, though he fawthe animal, 
by tlie contortion of its body, give one to the chain. At that time he did not feem 
to know, that though the Ihock would be communicated by a rod of any metal, 
it could not be fo by a chain, or where there was the Icaft interruption of conti- 
nuity. ■ . 

Ba 'body, 



C 4 ]■ 

Body, or "beiiding his right fide to his left fide, 1 felt more 
frequent filocks. Dr. drummond made thefc experi- 
ments with me. 

We differed fome of the torpedos, and found, if I re- 
member well, four very large bundles of nerves, j)uffing 
fidewards from the head into the two foft bodies, called 
muJcuU falcati^ and diftribiited by denfe ramifications' 
through their whole fubftance , Thefe nerves feem to ter- 
minate in round threads, which fiirround certain cylin- 
ders of a tranfparent gelatinous fubftance, which feems 
ta conftitute the material part of thefe iingular bodies that 
appear to be the refervoirs of the eledlric power: thefe 
cylinders are parallel to each other, and have their direc- 
tion from the under to the upper fide of the filli. I did 
not observe whether thefe foft bodies changed in fize 
when the torpedo gives a ihock; but I fufpedt they do, 
I waited for a better opportunity to make a good many 
more experiments, and repeat, with more care, thofe al- 
ready made. But though I have not been fortunate 
enough to find any other than what is above mentioned, 
I thought it my duty to inform you of what I have at- 
tempted, howfoever incomplete my refearches have been. 
And if ever any further opportunity ftiordd offbr, and in 
a better feafon, 1 ftiall not fail to make all the experi- 
think -of,, for illuftrating.'fo' curious and in- 
See, ' „ ' ' ■ 


II. An 
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11. Account of fwo Giants CaufewaySy or Groups of 
prif mafic bafaltine Columns^ and other curious vulcanic 
Concretions^ in the Venetian State in Italy; with feme 
Remarks on the CharaSiers of thefe and other Jimilar 
Bodies j and on the phyfical Geography of the Countries in 
‘Which they are found. Addrejfed to Sir John Pringle, 
Bart. P. R. S. by John Strange, Pfq. F. R, S. 


TO SIR JOHN PRINGLE, BART. P. R. S. 

Naturakm eaufam qumrinnts et qfiduam, mn tar am et foriuiiam. 

Sen. Nat Qiiasft. L. ii. C. 55. 

Iccide, Nor. TfAVING had fome fatisfa6tion in tho 
Xx difeovery of two groups of prifmatic 
bafaltine columns in the Venetian State in I taly, I thought, 
that an account of them might poflibly prove acceptable 
to you, SIR, and to the other learned members of the 
Royal Society. I therefore take the liberty of trahfmit- 
ting to you the prefent, together with accurate drawings 
of thei^^mfeways, requeuing of you to communicate 
them to the gentlemen of the fociety, fliouldy ou think 
they merit their' attention;"" I'fhaiH) biiefiy expkih 
'' ^ ^ " 
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tlic two drawiii'-Ts; and t!icn add fucli obfervations as 
have t..> me, upon confidering more particular-* 

]y tlic curious oiigiiiais v/ld.cli they repreleiit. 

N. I . Is a topogra])hic;d view of a j)ait of the foiith- 
caft fulc of a hill, called monte rosso, about Ibven miles 
dill ant, nearly foiith; from Padua, in tile Venetian State 
ill Italy, and a mile to .the weft of abano, a village well 
knowTi, from the celebrated hot baths of that name, and 
which, arc fitiiated at half a mile’s diftance to the fouth of 
it. This view particularly reprefeiits a natural range, of 
prifmatic columns, of different fliapes and ftzes, wiiich 
are placed in a direction nearly perpendicular to the ho- 
rizon, and parallel to each other, much rcfemhling that 
part of the famous Giant’s Gaufeway in Ireland, called 
THE OEGANS, as may be feen at Fig. %, in the weftprol- 
pecl of that Gaufeway, engraved by Vivares, after one of 
Mrs. S. Drury’s excellent-defigns. N. a. Isafimilar 
reprefentation of the weft fide of another bafaltine hill, 


called iL MONTE del di avolo, or the devil’s hill, near 
San Giovanni lilarione, alfo in the Venetian ftate, and 
Verqnefe diftrift, about ten miles neaidy north-weft of 
Vicenza. The pnftnatic columns appear to be ranged in 
an oblique pofition, along the fide of the hill,, not unlike 


the. group Eeprefented tinder the rock, marked Fig. 9. in 
.jMrSii'DWRi’s weftprofpedof theGi^nt§'Gkufie%ay*; This 
drawin^f^'^ever, repfefehts'hnl^:';a';patt''hfthe ,Gauf€,- ; 
wiyjof Saii.,Gihyanifi,. ^hich cpiittmnes along the fide, of 

r, •; to .,a'.^cqn|kleral)te .■ 


a ' Ip 'th9'‘|aaaeT 


i'i-. 

, , i •!' 




tahee.,: 
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diftaiice. Though the columns of both thefe hills are 
of the fimple, or unjointed fpecies, Corneus cryjiallifatus 
prifmaticus lateribus inordinatis^ wallerii, yet they difr 
fcr very remarkably from each other in many refpefts; 
but principally in their forms, and the texture and qua-r 
lity of their parts. Thofe of San Giovanni commonly ap- 
proach a circular form, as nearly as their angles will per- 
mit ; which is alfo obfervable in the columns of the Gi- 
ants Caufeway, and of moft other bafaltine groups. On 
the contrary, thofe of Monte Roffo rather affe£t an ob- 
long or oval figure, as may be more particularly obferv- 
ed ill the annexed reprefentation of one of them''‘'k The. 
columns of San Giovanni mcafure, one with the other, 
near a foot in diameter; nor do they vary much in their 
lize; though this is often the cafe in fimilar groups, 
and is particularly obfervable in that of Monte RofTo, 
whofe columns fometimes equal nearly a foot in diame- 
ter, while others fcarcely exceed three inches: the com- 
mon width of them is about fix or eight inches. They 
differ, therefore, very confiderably in fize from thofe of 
the Giants Caufeway; fome of which, as is well kiioivn, 
meafure two feet in width. I can fay nothing certain 
concerning the length of the columns of San Giovanni, 
fince they prefent only their tops to view; the remaining 
parts of them being deeply buried iiitlie, bill, and in fome 
places intircly covered, as may be lecn in the drawing. 
The columns of Monte Rofic), as far as they are viiiblc, 
meafiire only from fix to eight or ten feet in height; 

fa) Fig. I. 

■ , , which. 
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whicli is alfo a fmall fize, when compared with the h eight 
of thofe of the Giants Gaufeway, fome of which mcafnrc 
near forty feet. I'he columns of the Venetian groups 
manifeft, hf)wcver, all the varieties of prifmatic forms, 
that are ohfervable in thofe of the Giants Gaufeway, and 
other fimiiar groups. But they are commonly either of 
five, fix, or feven fides; and the hexagonal form fee'ms 
"moftly to prevail , which, if I miftake not, is alfo remark- 
able in the Giants Gaufeway, and, as I believe, in moft 
others. Nor is there lefs difference in the texture and 
■qualities of thefe columns, than in their forms. Thofe 
of San Giovanni prefent a fmooth furface, and, when 
broken, appear within of a dark iron grey colour, mani- 
fefting alfo a very folk! and uniform texture; in which 
charaAers they correfpond with the columns of the Gi- 
ants Gaufeway, and thofe of moft other bafaltine groups. 
But the columns of Monte B.offb are very differeht ih all 
the& Tefpe<Sts. For tfiey have not only a very rough, and 
Ibmetimes knotty furface; but, when broken, manifeft a 
variegated colour and unequal texture of parts. I have 
broken feveral, and have conftantly found them of this 
heterogeneous chara£ler, and conclude, that the reft are, 
as ufuak of the fame ; nor do I apprehend, that, among 
the whole, there is a Angle column pf an unifonxi colour 
and texfupe, like tkofe of moft other groups. They are 
' commonly 'fpeckled, were, more'- or lefs diftiiwftly, 
and'':yfeml>ie':aii;'ihferipr'fort 'of granite, of which Monte 
Rofl^^itfelf ' as ibafe''tO' the 

range of co^imihs in que&on. It is> in general, not quite 
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fo hard as tlie Alpine and Oriental granites, and is fome- 
tiraes even friable, like the Saxum granites parikulis pa~ 
rum adhctrentibiis. anon. Min. 370. n. i.; or, Saxum 
jnicaceuniquartzofum fpatofumquefubfriabile. linn. Syft. 
Nat. torn. iii. p. 76. edit. Holmias 1768. linn^eus juftly 
oblerves, that this fpecies of granite abotinds in France; 
for i have lately feen large trails of it in the neighbour- 
ing provinces of Auvergne, Velay, and Lionnois; and 
apprehend, that it likewife abounds in the Vivarey, Ge- 
vaudaii, and Sevennes mountains ; from the affinity ob- 
fervable in the phyfical geography of thofe countries; 
hut it is equally common in Italy; for befides Monte 
Roffo, the bulk of theEuganean hills in general, of which 
that is a part, principally conhfts of it ; and thefe hills oc- 
cupy a coiiliderable trail in the plains of Lombardy, ft 
is alfo common in the Tnfcan and Roman States; the 
mountain ciofe to Viterbo, on the road to Rome, is ih- 
tirely compofed of it. The Italians call it Granitelh^ aud- 
it much refembles the Lapis variolatus deferibed by 
aldrovandus in his Mufeum Metallicmn. Though 
partial l}x3ts of this granite arfe often friable, efpecialiy' 
about the fiirface, yet in general it is very hard; info- 
much, that M. GUETfARD, compares the granites of 
France with thofe of Egpyt^"*-^. The columns of Monte- 
RoRb appear therefoi’e of a different charailer from any 
hitherto deferibed by mineralogifts, who only mention 
thofe of ^ uniform colour and texture. It has been 


Ifi) Memoirfis de I’Acad.pdar 1751. 
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ohfcncd, that Ihc mals of ftonc in the Iiill above the 
(.bants (biuieway, portions of which are reprefented at 
hisy. f), ill Kh's. dhuiiy’s weft pi'ofpebl, is of the f.inic 
and texture with the columns thcmfelvcs; vi.hit h 
affinity [ iiave eonitantly obferved lietweeii other !imi- 
lar bafiiltine groups, and tlic maflbs to which they be- 
long. It is not therefore extraordinary, tliat tlie iiimc 
.(iiould aifo be ohfcrvable, between the columns ofrvJontc 
Roflb, and the fort of granite rock on which they d aiul, 
and with which they fccra, in a manner, intimately con- 
ncdlcd. For it is further remarkable, that the maiics, or 
ftrata, of this granite, though irregular, arc yet rangeil 
nearly in the lame direblion with the c'olamns above 
them, as may be obferved, if I miftake not, even in tlie 
drawing. But the great fingularity here is, that fueh a 
range of prifraatic columns fliouid be found bedded, as 
it were, in a mafs of granite, and compoled nearly of the 
fame fubftance ; of which I never yet faw' or heard any 
other inftance. This circumftancefcems therefore to ren- 
der the caiife^vay of Monte Rofib more curious and lin- 
gular than the famous one i.n Ireland is known to he, 
from the regular articulation of its columns; the fame 
pliienomenon havinglalely been difeovered at Staffa, one 
oftlic Wellernlllands of Scotland. Dijfferentgroui>s of ar- 
ticulated biil'altine columns have likewife been obferved 
in the province of Auvergne in France; particularly by 
M. BEOST DE VARENNEs.('>', at Blaud near Langeac; and 

(c) Sage Ekmens de Mincralogic Podmaftique, Paris, 1772, 8vo. 

, . by 
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by M, DESMAPvESTS, near le Mont d/Or^^K M. sage alfo 
nii'iitions aiiother near St. Alcoii, in the fame province. 

Monte Roiib group is, however, not only curious in 
; ' but very iiiterefting, on account of the great light 
: ' , 'IS to tiirow upon the origin of granites in general, 
L j": ■!! have occafion to obferve more particulaiiy here- 
. it is remarkable that the columns., iiithetv/odif- 

f of Monte Roiib .and San Giovanni, preferve 

rcipeftivcly the fame pofition, nearly parallel one with 
the other; which is not commonly the cafe in other bafal- 
tiiie groups. For though the principal aggregate, which 
forhis the Giants Gaiifeway, ftands in a direction perpen- 
dicular to the horizon; yet other ftnall detached groups 
of columns alfo appear in the hill above, that affe6l, by 
their pofition, different degrees of obliquity. Among the 
numerous bafaltiiie hills of Auvergne and Velay, in 
France, many of which I have lately vifited, and which 
feem to abound in tlioie provinces more than in any 
Other part of Europe, and perhaps of the known globe, 
nothing is more common, than to fee the colu mns of the 
fame group lying in all poflible dircdlions, as irregularly 
alraoft, as the priilns in a niafs of common cryftai. Nor 
is this variely of pofition fo obfervable in fingle columns, 
as in whole maffes, or ranges of them, wdiich often pre- 
fent themfelves, in the fame hill, diipofed in different 
Jirata^ or ftages, as it were, one above the other, many of 
wdiich affect very different, and even oppofite, dire<Sfeions. 

(i) Dc Rome Delifle Effai de Criflallogfaphie. Paris, 8vo, 1772. 

€ 2 ■ . Thus, 
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Tliiis, for inftance, I have often feen. a range of horizon- 
tal columns againf!: another, in vvhicli all liavc 

appeared perpcniliciilar; while a third mafs, adherent to 
one or other of the former, and pcrhaj'js to hoth, iias ]>re- 
fented itfelf, ^yith its columns obli<|ucly difpofed. It ap- 
pears then, that a perpendicular polition, with relpe^St to 
the horizon, is by no means a charaderiftic x^eciiiiar to 
bafaltine cryftallizations, as hath been commonly i>rc- 
tended. On the contrary, whole groups frequently occur, 
that exclulively atfed x^articular degrees of obliquity ; as 
is evident in thofe of Monte Roffi), San Giovanni, and 
many others . Nor is even the horizontal polition, though 
lefs common, to be excluded, as I have juft obfervecl; 
though I have never yet feen an entire group of columns 
fo diljpofed. Such a group may, however, iwffibly he 
found, among the great variety of limilar phoenomena, 
which thofe curious and moft interefting provinces of 
Auvergne and Velay prefent to our notice. The cc** 
lumns of San Giovanni feem bedded in a kind of vul- 
c»ik fand, which, in many parts of the hill, intirely 
cavers them; nor do I recoiled whether any other fo- 
Jidmafies appear, befides the columns : tliefe, ^however, 
pmhably reft at bottom upon a bafe of bafaltine I’ock of , 
the ffme nature. Nothing is more common, in the pro- 
juft mentioned, than to fee ifolated ba- 
falliae httK$.aliaaft exclufively compofed of difierent lary- 
columns, which preftnt themfelves in ftages, one 
idioVe the other, often without any be- 

■^©enthem, arefettibling, in fome magna licet 

; , ■ ' , ' ■ , componerei 
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component piifvis^ a huge pile or Hack of cleft wood. 
Though I do not mean to engrofs this Paper with my 
ohfcrv-'atioiis on the Auvergne and Velay bafaltes, which 
I lhall refer to a future occalion, yet 1 cannot quit the 
fubjedt without adding a few particular reiiiarks, that 
immediately concern the prefent inquiry. Though 
the columnar cryftallization of Monte Rollb is the only 
one I have yet feen, or heard of, in a mafs of granite ; 
yet other groups of columns have occurred to me in 
other parts, that are equally of a heterogeneous ftibftance 
or texture, though different from thofe of Monte Rollb, 
as well as from the common bafaltes. But I fhall men- 
tion only one inftance, as the moft pertinent to niy pre- 
fent fubjedt, in the bafaltine hill, called Les Ramedux, 

• near Ifenchaux in Velay.. By their form, furface, in- 
ternal colour and texture, the columns of this hill par-*’ 
take of the charadlers both of the common bafaltine co- 
lumns, and of thofe of Monte Roflb before deferibed. 
They approach nearer, to the fub-oval than the circular ‘ 
form ; their furface is rough, though not knotty ; and 
though tlrey rather., incline towards the dark colour, and . 
hard uniform fubftance, as ufual ; yet, on breaking feve- • 
ral, I found them unequal, both in colour aiid textiire, . 
and . fometimes interlperfed with irregular pieces of 
patches, as it were, of a heterogeneous hard fubftance, . 
which, by its and fmalLrhomboMal; cryftalliza- 

tions, much refemhles a fort of granite I have.freqtientrf 
feen. The mafs, on which thefe columns Rand, is nf the . 
fame mixed charadter ; and towards the hafe, of . the hill, 

a. granite..^ 
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a p;ranite predominates of tlic fame nature v;ith that ob« 
il'i'X'cd iii t’o'- rol 'j'.ii Hi i ^ al 'o' rei'jve'V. olde, tlint 
uiUi in thiniie,'hoiir Velay and tliC 

provuu:c of Auvcrgiv", is jVeqtic’.uly intermixed vvit ii ibe 
baiali inc, ami otl)cr cornmoii viiicanie hills. I liavc. oh- 
ferved the fame in Italy, particularly in the Enganeaii 
hills near Padua, and on tlic confines of the Roman with 
the Tufean State, about Viterbo, Boifaiio, &r.; which 
trails are alfo moftly vulc-.mic. The mountain of Radico- 
fani, and its environs, with thofe of Aqiiapejiclentc, arc 
chiefly of the fame charaiSter; and near tlic lake of Bol- 
fano, by the road fide leading to Viterbo, is the group of 
prifmatic bafaltine columns deferibed by kircher in his 
Mmidus SuUerraneus and which is the only one in Ita- 

ly known to me, befides thofe of tbc Venetian State. Rut 
the profufion of bafaltine phxnomena in the provinces 
of Auvergne and Velay is really furprizing. In a morn- 
ing’s ride, of about a dozen or fifteen miles, round Ifcn- 
chaux, which is the center of the Velay bafaltes, I counted 
twelve diftindt groups of columns, in fo many different 
hills, detached, and at adiffance from each other; and as 
thefe prefented themfelvesto my view accidentally, witli- 
out going out of the way in fearch of them, it is to be pre- 
fumecl, that many others, in the fame neighbourhood, 
probably efcaped me. They alfo abound about Piiy, the 
capital of Velay, and flill more fo throughout all Au- 
vei-gne. Nor is it merely a church, a caflle, or perhaps 
a village, as in other countries, that fometimes crowns 
. vHLfca:. '-y, 
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the bafakiiie hills of Auvergne and Vclay. Whole cities 
are- built upon them; a remarkable iniiance of Vv^hich^ 
among others, occurs in the epifcopal city of St. flour in 
Upper, Auvergne, which covci'S the fummit of a bafaltine 
hill, and boaits a Giants Caufeway for its foundation.. 
This is more particularly feen at the fouth-eaft corner of 
the hill, above the bridge, and on the oiitfide, under the' 
wall of the towji ; which circumttances 1 mention, in cafe 
the lame ciiriofity fiould ever lead any other traveller- 
into thofe parts. As St. Flour is confined to the .ii'blatedl 
fummit of a hill, and is very clofely built, the circurnfe- 
rence of the walls fcarcely exceeds much above a mile; 
hut the fame caufeway continues from under the town; : 
on the north fide, to a confiderable diltance through thb' 
remaining lower part of the fame hill,, upon which the 
hofpital of the town is built. Under this hofpital to the 
weft, and by the fide of a road leading down into the 
valley from the town, the caufeway is quite open to view, 
for a great extent, prefen ting the moft confiderable fuir, ' 
or continued range, of high columns, that I faw through.- • 
out the whole tour. Including the continuation of this 
caufeway, under the town, and the remaining part of the 
hill, it forms an aggregate of columns, which, for extent 
and importance, may almoft he compared with the fa- 
mous Giants Caufeway in Ireland; with this fignal ad- 
vantage in favour of the Auvergne group, \ that it affbrdS' 
the foundation to a confiderable city. The columns of . 
St. Flour differ alfo from any I have yet feen. Amohg 
other fingularities, which I fliall not confider at prefent„ 

Iobferved„ 
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I obferved, that their fliafts, thongli of the ufual prifma- 
tic form, are nevertliclcis fometimes wreathed, or twifted, 
like the artificial, round, and fpiral columns, that arc of- 
ten, though barbaroiiflg, introduced in buildings. The 
fnbftance of thefe columns is, however, of the common 
fort, like that of the columns of San Giovanni, and the 
Giants Gaufeway. The town ofChiliac,a few miles above 
old Brioude, on the river Allier, in Upper Auvergne, is 
alfo built on a Giants Gaufeway, confifting of high, ftrait, 
but unjointed columns, which are open to view towards 
the river. But I fliall give no further inftaiices of this 
kind at prefent ; onlymuft beg leave to obferve, before 
I quit the fubje£l of prifmatic columns, that although 
ho group of them has hitherto been difeovered in our 
illaiid, yet I am perfuaded, that the mountains of Wales 
contain one; having, in my tour of that country, ob- 
ferved feveral large pieces of fuch columns at Towen, 
on the fea coaft of Merionethfhire, not far from Dolgel- 
thy‘: particularly about Towen church-yard, where they 
are ufed as polls. I could not learn from whence they 
came, but fliould fufpe<5l, from the chara6ler of the adja- 
cent countiy, that they are found in the mountains to- 
wards Dolgelthy, and probably fomewhere about the hi- 
mous Cader Idris . For I afterwards obferved, in my af* 
cent of that mountain from Dolgelthy, that its predo- 
thmaht mafs. appeared to be a fort of vitrifiable Hone, 
feemingly of igneous origin, and which I lhall here take 
oepafion to obferve: greatly prevails in North Wales, par- 
ticularly in the- three Alpine Counties Merioneth, 
Montgomery, and Carnarvon. Having 
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Having dwelt a little upontliefubje(5lof bafaltiiie orga- 
nization, I diall beg leave to add a few remarks concerning 
the origin of thefe bodies . The fy ftematical mineralogifts, 
in general, ailignthe fame common origin to moft lapide- 
ous folids, which they fuppofe to be generated by depofi.- 
tion from an aqueous fluid. In whatever manner, there- 
fore, the prifmatic bodies in queftion are clafled upon fuch 
a principle, no adequate idea can thence be afeertained 
concerning their origin , which feems manifeftly different. , 
For furely the ftru6lure and other phsenomena of thefe bo- 
dies fufiiciently prove them to be cryftallizations or con- 
cretions of a particular kind, and generated immediately 
from an igneous fluid: for they are not only peculiar to vul- 
canic trails of country; but differ, in every refpedl, from 
common cry ftals produced from an aqueous fluid. Every 
one knows, that the latter are formed Jiratum fuper Jlra-~ 
tum^ by a flow and fucceflive depofition and juxta-pyH- 
tion of parts, as hath been proved fatisfadlorily by cap- 
PELER, LINN ZEUS, and Other writers on this fubje6t. The 
fame mode of generation is more particularly explained 
by STENO, in his excellent treatife De folido intra folidum 
naturaliter contento. But this mode does not feem at all 
reconcileable with the bafaltine cryftallizations in quef- 
tion. For however thefe bodies may vary in their tex- 
ture, none of them, notwithftanding, afford the leaft in- 
dication of an origin common to other cryftals ; but feent 
rather the effeAs of fome intrinfic principle of organiza-' 
tion, by which they appear to have been produced fimul- 
VoL. LXV. D taneoufly,. 
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taiieoufly, in a manner, upon the confolidatioii of the 
whole mals of matter, in which they lie, and with which 
they conlfantly hear the greateft analogy, as I have be- 
fore obfervcd. It is further remarkable, that common 
cryltals are paralitical bodies; whereas bafaltine cryf- 
tallizations, notwithftanding the peculiarities of their fi- 
gures, rather feem to form integral parts of the mafles 
to which they adhere ; and feem to acknowledge, with 
them, one common and fimnltaneous origin; like the 
rhomboidal and other cryftallizations in granites, and 
other fimilar vitrifiable compound {tones. Nor does the 
common flow and limited principle of cryftallization 
feem at all adequate to fo great an effedt, which fecras ex- 
clufively attributable to an igneous fluid, on the general 
concretion of wdiich, the organic priiicqde may be fup- 
pofed to have operated fimultaneoully in a large mals, 
and produced thefe bodies in the fame manner as a lin- 
get of metal concretes at onCe in the mould. No other 
mode of generation feems reconcileable with the phie- 
nomena of bafaltine aggregates, as I fliall more fully 
prove in the account of tliofe of Auvergne and Velay. 
Nor do 1 pretend to determine how firidly this fimulta- 
neous concretion of parts may be applied to the organi- 
zation of fuch bodies, having ufed that exprefiion rather 
in oppofition to the flow and interrupted fucceflion, that, to 
•ail appearance, takes place in the formation of common 
Cryfials. > , dt feems Alfo further evident to me from the 
\|>htehOmena, that prifmatic bafaltine cryflallizations, 
M other regularly figured vulcanic groups (for others 
. • have 
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have lately occurred to me inAuvergneand Velayj which 
have never yet been considered, and of which I fhall 
iiereafter give an account) it leems, I fay, evident to me, 
that fuch regular bodies have been generated locally, and 
not in the midft of thofe violent convulfions of Nature, 
which are commonly alTigned for the origin of vulcanic 
mountains in general. That the principle of organiza- , 
tion, whatever it be, operates locally, in the formation of 
thefe bodies, appears, I think, fufficiently evident from 
the regular difpolition and other particular characters of 
their groups. For notwithftanding the various directions 
of the columns, and malTes compofed of them, in the dif- 
ferent groups, as I have before obferved; yet, in other 
refpeCtSjthe greateft regularity of difpofition is common- 
ly obfervable. They form firata, which are uniformly 
organized, difpofed in particular directions, and often 
conftant in the fame to a great extent. ’Xhs&.Jirata not 
only manifeft a paraUelifm between their regularly fi- 
gured parts, but in their whole aggregates ; which often 
form extenfive horizontal beds, and of an equal thick- 
nefs throughout. This paraUelifm is alfo, equally re- 
markable in groups that are compofed of Jira,ta\ 
as I have particularly obferved in thofe of Mmat, gnd the 
Caftle Hill of Achon, in Upper Auvergne ; ip which the 
columnar Jirata are not only parallel in themfelves, .bpt 
preferve, in their pofition, a par^leli&a with the other 
Jirata of the relpeCfive groups, which lie in regular %ge$, 
one above the other : and fince thefe groups: cojpmpnij 
form, in a manneiy integral parts of the iiiafles,Q^|nohp- 

, D a tains^ 
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tains, in which they are found, and thefe manifeft alfo 
fornc affinity in their ftru6ture ; it feems moft reafonablc 
to affign to both one common origin. The received 
notions, concerning the mode of origin of vulcanic hills, 
do not therefore feem intircly to correfpond with the 
phtenomena of Nature; lince naturalifts generally ftip- 
pofe, that they have all been thrown up, from the bowels of 
the earth, by fubterraneous explofions, like the Moiite 
di Genere, near Puzzuoli, in the kingdom of Naples, the 
illand of Santorino in the Archipelago, or the ejcdecl en- 
trails of Vefuvius and^tna. But furely this muft appear 
a miftaken notion to any one who compares thefe tumul- 
tuary and inordinate aggregates, with the regular vulcanic 
organizations before deferibed. For in fadt, what does 
Vefuvius, ^tna, the Monte di Genere, and fuch like 
erud;ed piles, prefent to us but a heap of ruins, which 
■ evidently manifeft the cafual and extraordinary caufe, to 
which they avowedly owe their origin? But this origin 
feems iri'econcileable with the regular ftriuftures before 
mentioned, as may perhaps fatisfa6i:orily appear, from 
my coniidcrations on the particular phtenomena, that 
characterize them. And though it is very poffible, that 
Inch organizations may foraetimes take place upon the 
concretion of liquified matter thrown up in vulcanic: 
eruptions; yet, however finiilar they may be, from the 
nature of their origin, I can hardly imagine they can 
ffeym other than rmperfedt and irregular mafles; Foi' 
howeter wonderful the rivers of of Vefuvius or^t- 
' nanray appear tons; they, in reality:, are hut partial and 
4 tumultuary 
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tumultuary efforts of nature, that by no means feem ade-^* 
quate to the produ<ftion of a Giants Caufeway, or the ba- 
faltine organizations of Auvergne and Velay, feveral of 
which continue, almoft uninterruptedly, for many miles. 
This I have more particularly obferved in the folitary 
and horizontal that cap the high, though 

flat, vulcanic hills in Auvergne, and the adjacent part of 
Velay; as may be more particularly feen at the brows of 
thofe hills in the refpe<flive vallies. The celebrated M.d® 
BFFFON, fpeaking of thefe hills, ftyles them Des plaines 
en montagnes, qui forment des pays au dejfus des autres 
pms(fK They alfo prove the miftake of fome naturalifts, 
who falfely afcribing to vulcanic hills in general the fame 
origin, as to Vefuvius and ^l^tna, exclufively aflign to 
them alfo the fame conical or orbicular forms. But, if I 
miftake not, the particular and relative characters of ba- 
faltine, and other regular vulcanic organizations of the 
like kind, contradiCt a cafual and tumultuary caufe, and 
evince the neceflity of their local origin upon a more 
fteady and uniform principle. I ftiall alfo further ob- 
‘ ferve, that I never faw any certain veftige of a regular 
crater in any fpot characterized by limiiar, organizations;^ 
which, as I before remarked, form, in general, integral 
parts of the mafles to which they adhere, and which alfo 
frequently manifeft an analogous ftruCture, however ir- ■ 
regular. And fo far are they from reprefenting the ruin- ■ 
ous fcenes of Vefuvius or AEtna, that they often afford no ■ 
loole or ifolated maffes, except fragments of the columhs 

• (77 Hiftoke Natarelk, tom, ii. p. -II. • . . .' " 5 

of 
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of fiich groups, wliich have given, way through time* 
I'his I have more particularly obferved in the vulcanic 
and columnar hills of Ifenchaux in V'elay ; in which the 
gi'Oups of columns arc often fo united with the body of 
Iifva, that they form, in a mminer, but one folkl, tiiough 
iig.iired mals. Monte Rolib is precifely of this chara<5tcr; 
nor did I obferve a fiiigle column, or fragment even, 
■joofe.; thofe in the drawing being merely introduced to 
flioW the forms of the columns. Neither are there here, 
or in the bafaltinc hills near Ifenchaux, any figns of a 
crater: on the contrary, thefc hills, as well as Monte 
lloffo, are moftly terminated by regular convex fiimmits, 
that form a folid mafs. And that fufed mafles lliould 
frequently concrete in fuch a form we neetl not wonder, 
if we reflect on the elFervefcent and expanlive property 
of lire. The phajiiomenon of horizontal vulcanic hills 
is accountable upon another principle, and feems chiefly 
;to depend on the Rate of thofe hills before their ignition ; 
as I fhall endeavour to prove in my account of thofe of 
Auvergne ; and of which the vulcanic hills of the Vero- 
nefe and Vicentine diftridte afford alfo fmgular iuftahees, 
which I fhall now confider. It is diliicult to fay in 
wdiat ftate vulcanic hills of a particular and regular ftruc* 
lure, like the bafaltine hills, for inftance, may have pre- 
before their alterations by fire, fince they afford 
evident proofs, not only of a liquefiuffion, but of an ih- 
itire new orgainzajtion ; by which means all marks of their 
former characters axe totally effaced. Notwithftanding 
which, fince thefe organizations are generated locally, 

: fomc 
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fome light is often to be had, even in this diiEcnlt qiieftion, - 
and merely from the phylical geography of the country, 
independent of the particular ftrudlureof the hills them- 
felves. For countries have their external characters, ac- 
cording to the nature of the hills that compofe them; 
though thefe characters feldom form a part of the geo- 
grapher’s inquiries; geography having never yet been 
formally conlidered, but as fubfervient to civil hiftory, 
I fliall not enter particularly into this queftion at prefent ; 
only lliall obferve, that the difference, in the external, 
characters of mountains, according to their internal ftruc- 
ture, is eafily feen, on comparing, for inftance, the out- 
ward forms of mountains of granite, or other fimilar-vi- 
trifiable compound Hones, which are of an irregular 
ftruCture, with thofe of limeffcone, which are comnionly 
formed in XQgx\bi.T Jlrata. Signal examples of this are 
obfervable in the chain of mount Jura, which is exelu-. 
lively calcareous, and of a horizontal fummit, apd that of 
the AlpSj Whofe higheft mountains are moltly of granite, 
and terminate in pics, pyramids, and other irregularly 
pointed forms, according to the nature of fuch moun- 
tains. When therefore a remarkable fimilitude is ob- 
fervable, between the forms and difpofition of the hills 
and vallies of a vulcanic diftriCt, and thofe of other coun- 
tries of a certain character, that have not fhffered by fire, 
it is reafonable enough, upon the principles before adopt- 
ed, to fuppofethe fame fimilitude even in the primary 
ftru^rre and qualities of the former, however they may 
have been obliterated by the intervention of fire. The 

vulcanic 
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yiilcanic diftrids of Auvergne and Velay, as well as thofe 
of the Venetian ftate, afford pi'oofs enough of the truth 
of this opinion; but I ihall confiiie mylclf at prefent to 
the latter, and particularly to the phenomena of tliis 
hind, which I obferved in the Vicentiiie and Veronefe 
mountains, and which, if I miftakc not, will appear dc- 
cifive in the gueftion before us. 

Thefe mountains occupy the lower fkirts ofthe AlpSjOn 
the north fide of Lomhardy, and are partly vulcanic, and, 
partly of limeftone. They form fub-divifions, or lateral 
branches of the great chain of the Alps, from which they 
diverge, nearly at right angles, and extend in a foutheni, 
dire(5lion, and parallel with each other, towards the plain. 
Some of thefe branches are intirely of limeftone, without 
any lava ; others are compofed of a mixture of both ; and 
others again are exclufively vulcanic. I have rode from the 
point of one of them near Montebello, in the Veronefe 
territory, to Bolca, always upon lava^ for the diftance of 
near twenty miles. It is along this branch, by the fide 
of the valley leading to Bolca, and about four or five mi les 
fiiort of it, that the caixfeway of San Giovanni Illarionc 
before deferibed is fituated. The whole folid mafs of 
this branch, as far as I could obfcTVCj is almoft intirely 
eomjwfed of lava^ which, about the Ikirts and furface 
particularly, is of various kinds. Among others very cu- 
rious, I remarked fome, at the foot of the cattle hill near 
i^ontebello, concreted in different maffes, which, by their 
extreme hardnefs, heterogeneous texture and colour, very 
puck refemble an ordinary, fort of porphyry, B ut I faw 



no granite mixed Vvdth tlic lava, in thefe lower limeftone 
Ikirts of the Alps, though it abounds fo much in the 
neighbouring Eiiganean hills, as well as in Auvergne 
and Velay, as I before obferved. Notwithftanding the 
general vulcanic charadter of this branch of Montebello, 
its original ftru6lure and chara<5ters are ftill very evident, 
and perfe<Stly correfpond with thofe of the neighbouring 
branches, that have never fulfered fire. For though fome 
new igneous modifications have accidentally and partial- 
ly taken place about the fkirts and furface of this branch; 
yet in other more internal parts, not only the original 
horizontal pofition and parallelifm of the Jirata are ma- 
nifeft, but fmall, though integral parts of thofe Jirata, 
here and there, remain unljurnt, and fliow their calca- 
reous qualities, IfrucSture, and extraneous contents, per- 
fectly fimilar to thofe of the other neighbouriiig moun- 
tains, that have never fuffered by fire. This I particu- 
larly obferved along the brows, or upper lateral Jirata of 
the vulcanic branch juft mentioned, above the valley be- 
tween Sorio and Montebello. The famous foffil lifli quar- 
ry at Bolca, fo well known to all the curious in Europe, 
is only an unburnt, calcareous, and ilaty point, or fide 
promontory, as it were, of the higheft part of the fame 
vulcanic branch, that defeends into the valley, from the 
church and village of Bolca, which are built upon it. 
This pomt within unites immediately with the lava, 
forming, in a manner, an mtegral part of the fame hill. 
Ill other parts again, and particularly at Ronca, alfo in 
the Veronefe territory, a few miles to the north-weft of 
Vo L. LXV. . E Montebello, 
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Montebello, tb-ongh tlicmafs is converted intirely tolava^ 
and lias evidently concreted from a fulion, yet the ma- 
rine foffii bodies, originally contained in the Jlralaj are 
diftingiiiihablc, and even diftindl in the iava^ though va- 
rioidly disfigured. Another obfervation I made, and 
which appears to me very interefting, is, that moft of 
thefe branches, in theVeronefe andVicentine territories, 
whether marine, vulcanic, or mixed, ftill preferve nearly 
the fame external charadlers, diredtions and parallelifm, 
excliifive of the trifling alterations produced at the fnrface 
of the latter, as I before obferved. It feems, therefore, 
fufficiently evident, that fire not only operates locally on 
lapideous folids, but often alfo in fuch a mamicr as not in- 
tirely to deftroy all marks of their primary organization 
and qualities, much lefs to alter their difpofitions, and 
the external chara6lers of the malTes or moimtains, they 
form. And though all traces of the x>rimary organiza- 
tion of thefe mafies may be effaced by new modifications, 
yet often fufficient proofs remain of theirformer charac- 
ters, in the forms, diredtion, and difpofition of the moun- 
tains they compofe, as appears from the inftance 1 luive 
juft confidered, and is ftill more ftrongly coidirnicd by 
the phtenomena of Auvergne and Velay, wliicli I fhail 
confider upon a future occafion. It does not, tlicrc- 
fore, leem impoffible, nor even difficult, to trace the leiul- 
ing original character of a coimtry, though it has liif- 
fered by fire a new modification of the Jlrala that com- 
pofe it. And the vulcanic mountains before delcribcd 
not only afford evident marks of their having pre-cxiited 
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in another ftate, hut manifeft alfo plainly tlieir primary 
qualities and ftrudturc, and equally prove, by their par- 
ticular dire(5tions, that they never can have been thrown 
up fortiiitoufly, from the bowels of the earth, like the 
Monte di Cenere, &c. ; but have fuifered fire in JiaUi quo^ 
or locally, without the leaft appearance of fubverfion, or 
change of place. The fame feems alfo very probable 6'f 
many other mountains, that are purely vulcanic, frohi 
the neceffity of the local origin of their particular orga- 
nizations, which I have before confidered ; andfuppofing 
even that fuch mountains manifeft no internal nor exy 
tenial figns of their primitive ftrudtures or qualities* 
From the preceding obfervations it appears, I think, evi- 
dent, that fubterraneous explofions and eruptions are 
merely accidental phenomena, that are by no means ef-* 
fential to the produdion of all vulcanic mouhtains, as 
lias been commonly imagined. This notion feems to 
have proceeded from the affinity often obfervable in the 
qualities and external forms of many fuch mountains, 
and thofe of real volcanos. But I have already obferved’, ’ 
that there are many vulcanic mountains of a totally dif- 
ferent form from the common volcanos; and though 
their lava may fometimes be fimilar in its qualities, yet 
the regular organization of it, in the former, frequently 
■makes a moft effential difference. For, as I before (aid, 
what does Vefuvius or jF^tiia prefent to us but a heap, of 
ruins, which give us not the leaft idea of the ftradlures to 
wliich they belonged? And though they may lead and 
enlighten the chymift, yet they afford hut little inftruc- 

E a tioti 
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tion to tlie pliyficai geographer, a coiiftant flimcners of 
plicenomena occurring every wlierc. Nor have we any 
foundation, from the external appearance of fiicli mouii- 
tains, to conclude, that all others, that have fiirtcred lire, 
are of the fame charadlcr. We fee nothing but a heap 
of'fuins, calf up from their bowels, and we are apt to 
Imagine, that luch inordinate materials compofe the in-* 
•fii'emafs ; aiicbanalogy, too often fcducive in fmilar mat- 
ters,* beads US- to Conclude the fame of other vulcanic 
hfodntains in general. But I am much inclined to think, 
.that the materials thrown up by burning mountains, 
are only lodged fuperlicially, as. it were, on their lides ; 
and though they may confderably increafe their bulk, 
as ivell £is- alter their form, yet they do not feem to coiir 
ftitut-e the intire mafs of thofe mountains, as might be 
fealbnably imagined from their external aj)pearancc. 
For it has been obferved, both by padre de la torre, 
M.'-nE, LA- hAMDEf'r-', and othe^^^ that the inner lides even 
of-the^funncl of. mount Vefuvius preferve manilhft vel- 
tiges of;its primary organization, in regular, parallel, and 
nearly horizontal like tht)fe of other (x)minoo 

mbuhtains. And does ib not appear more than probaldc 
from hence, that hn original mountain lies under tlu‘ 
Ima of Yefiivius, ferving in a manner, as its bafe, and 
Which, -whatever local altei'ation it mayhave received in- 
tlinficallyi from the fubtle element, that waftes its bow- 
els, ftill maintains its primary undifturbed ftrii<aorc, like 
the’ vulcanio .mbuhtainS' of the -Veronefe territory d)C- 
' "Voyage®' d-ltajic,' torn* Vir. p. 169,, 176. 
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fore defcribed. It is not therefore likely, that the whole 
of mount Vefuvius fliould have been made at feveral 
times, by the earth and cinders flung up out of the 
mouth, that lies in the midft of them, the aflres falling 
down the fides of it, like the fandin an hour-glafs, as 
Mr. ADDISON particularly obferves, and as moH peo- 
ple are naturally enough apt to think. And however 
coniiderably the bulk of this mountain may have been 
increafed, by the loads of lanja thrown out at the feveral 
eruptions ; yet no great addition feems to have, acceded 
to its height, if the obfervation juft mentioned be true ; 
which, though I have never had it in my power to verify, 
yet I readily believe ; not only on account of the reipedta- 
ble authorities above quoted, but alfo from its conftftency 
with other limilar and indifputable phaenomenaj of which 
the vulcanic branch of Montebello before defcribed af- 
fords, if I miftake not, no ineonfiderable proof. Nor does 
it indeed appear agreeable to reafon, that mountains of 
great height, where volcanos exift., fliould. he entirely vo- 
mited up in this manner,; fuch volcanos feeming to re- 
quire a folid and permanent channel for the violence 
frequency of the effedts they produce. It feems deeper 
fore, that a way or channel only has been opened, by am 
original effort or expioflon, through mount yeflivius, 
which has flnee been deeply buried by-the materials fiiq- 
ceffively thrown up, from its bowels, in the feveral erup- 
tions. And I am inclined to think the fame of mount 
. Ailtiia, from its fuperidr height, though I am imcertaiip. 

. , . Travels,,,!). 184. . ■ ‘ . 
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l'/lietlicr BORE LLi, or any other of its hiftoiiographcrs, 
takes notice of any fadf, by whicli tiiis conjcdlurc h 
])rovc(l. The fame feems alfo probable, for binilar rca« 
foils, of mount llecla, the Pic of Tcncrif, fee. AikI if 
tliis be true of fingle or ifolatcd volcanos, like VT'iiivius 
and yEtna, that carry fneh ifrong external marks of iiav~ 
ing been excluhvely iiroduced by the accumulated kva 
of eruptions, much more is it likely to be fo of otbers, 
that are not only confiderably higher, but form parts of 
a continued chain, like the volcanos of the Andes, as I 
imagine. Is it not, moreover, highly improbable, that 
Ghimborofo, which is one of thofe volcanos, and the 
liigheft mountains in the known globe, mcafuring, ac- 
cording to the French academicians, 3220 toifes, which 
exceed four Italian miles, allowing 764 toifes t() a mile; 
is it not, I fay, highly improbable, that fiich a mountain 
fliould excluJively owe its origin and ibrmation to tlic 
accumulated materials of eruptions only ? May not the 
iarae be faid of the mountains Antifana, Kotopacii, Pi- 
ebineba, and the other volcanos of the Andes, of whicli, 
ibme are little inferior in height to Chimboroi'o, and 
coiiilitute in general the higheft parts of that vail chain ? 
And though the fiimmits of thefe mountahis, in all pro- 
bability, f(;rm ifolated points, yet, I prefume, they unite 
.in an uninterrupted niafs below, like other chains of 
mophtaips. And if this be true, it is hardly credible, 
that the maffes where thefe volcanos refpeftively cxilf, 
.can have been indebted folely to them for their origin, 
or that they can haypb^eiiiTprtuitoufly caft up froin the 
7 bowels 



[ 31 ] 

bov/els of the earth like the Monte cli Genere, the iflan4 
of Santorino, Sec. If they form integral parts of a con- 
tinued chain, as it is natural to fuppofe, is it not even 
al}liird to imagine, that they can have had fiich an ori- 
gin ? Is it not, on the contrary, rather to be prefumed^ 
that channels only have been opened along this chain, 
by different explolions, where thefe volcanos refpedtively 
exilt; and that the tides of thefe channels form integral 
parts of its original ftrndture, as in the cafe of mount Ve- 
fuvius before remarked, and which here feems to receive 
the ftrongeft confirmation. For however the eruptions 
of the volcanos of the Andes may have loaded their fides 
and fummits in particular parts ; yet furely inferior mafles 
exifi: of a much prior origin, and whofe continuity luffi- 
dently feems to prove, that fucli eru]3tions are, relatively, 
only accidental phsenomena. This reafoning is, how- 
ever, grounded upon the fiippofition, that the Andes 
form a continued chain, like that of other fimilar moun- 
tains; and, as I prefume, they do. From the preceding 
obfervations it feems therefore evident, that whether vul- 
canic mountains preferve, ornot, veftiges of their ancient 
and primitive ftate, or in whatfoever manner they ap- 
pear to have been newly organized ; few of them ieem 
to have been intirely thrown \rp from the bowels of the 
earth, like the Monte di Cenere, See. On the contrary, 
they moftly appear to have pre-exifted in another ftate ; 
and to have fujflfered by fire only locally, and more or lefs 
partially, of which I have given fufiicient proofs; or, 
having afiorded only paffagestoexpiofions and eruptions. 
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arc-partly in an original ftate within, and partly incrcafcd 
by new and adventitious materials ii.iperadde«i to their 
furfacc by fucccffivc eruptions; as fcciiis to !>c thv taic 
of the vulcanic mountainsof the Andes, mount Vci'uvius, 
and j)rol>ably of moft otlicr volcanos of any groat height ; 
more el'pecialiy where they form parts of continued 
chains. And if fo few of the extindt vulcanic iiKJimtainvS 
appear to have been thi'own up, from below the com- 
mon furface of the earth, like the Monte di Cenere, Arc. 
nor evciithofc intircly which manifelladtuai volcanos ; it 
feems highly improbable, that other common mountains 
Ihould have had Ihcii an origin ; as many rcijtcciabic wri- 
ters t'Vhave been inclined to think ; and Ihll more bg that 
fuchfhould have been the foie origin of all mountains; as 
alate Italian writer on the theory of the earth has very 
unfucccfsfully endeavoured to prove, it alio jilainly a[)- 
pears, if I miftake not, from what has l>ecn before faid, 
that the phaenomenaof recent volcanos are very little t ai- 
ciliated to give us much inftrudtion about the jnorc cu- 
rious igneous concretions, and the origin of vulcanic 
mountains in general; and that a few days tour in hu ii 
countries as Auvergne, Velay, and the Venetian hate are 
w’orth a feven years apprenticeJliip at the foot of mount 
Vefuvius or Aitna; where nothing but a heap of un- 
inftrudlive ruins, and a famenefs of phienomcna ap]>car. 
And fmee our ideas, concerning vulcanic cffedls, have 

(i) hooIce’s ghilofoplical Dilcourfc ,on Eaitliqiiakcs in lus pofthiiinou!! 
Works, 'ray’s Phyfiological Difeourfe. raspe Specimen Globi I'crraquci. 

‘(J) Aioro' < k: Crofhcjei ■clae fu i Monti fi troYano, , 
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been almoft exclufively drawn from recent volcanos, we 
cannot much wonder if they yet femaiii fo imperfedt. 

Having dwelt a little, in the courfe of this paper, on 
the phyfical geography, and particular vulcanic phsent)-. 
menaof Auvergne, Velay, and the Vetonefe and Vicen- 
tine territories ; I fliall beg leave to add a few obferva- 
tions of the like nature relating to the Euganean hills ; 
more elpecially as they produce other vulcanic concre- 
tions equally curious, and of a very different charadter 
from any obferved in the provinces before mentioned. 
The Euganean hills form an irregular group in the plain 
of Lombardy, about feven miles nearly fouth by weft 
from Padua, and extend from north to fouth as far: as 
Efte. The moft conliderable part of them compofes an 
irregular fort of chain, which extends in the above di- 
re6tion; while other parts are feverally detached, and 
form ifolated mountains about the fkirts of this chain, 
particularly on the north-eaft fide, towards Abano. The 
outer llcirtof the intire group may meafure perhaps from 
thirty to forty Englifh miles. The external characters 
of this group exactly correfpond with the forms com- 
monly afcribed by naturalifts to vulcanic mountains, in 
general ; lince the points of the chain before mentioned, 
as well as the ifolated members of it, are of various coni- 
cal, orbicular, and elliptical lhapes. As this group, there- 
fore, refts upon a perfect plain, it makes a very. lingiAar 
appearance, and exaCtly anfwers to the following lines of 
Ovidd^, which, I hope, I may therefore be permitted Jo 
infert, though in a philofophical paper., 

(/; Met. lib. XV. 
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Extentam himefecit bumum^ ceu fpiritus oris 
Eendere vejicam fokt, aut direpta bkornis 
Eerga capri ; timior ille loci permanjit, ct alii 
Coins habet fpeckm^ longoque induruit avo. 

The vulcanic hills immediately round Ifenchaiix in Vc- 
lay aiGFedt alfo the fame forms; but as they are mixed 
with other hills of a difterent form, and the country 
about them is broken and irregular, they do not produce 
fo lingular an effect as the Euganean hills, which fud- 
denly rife from a perfect level. I am informed, that there 
is a fimilar, though fmaller grouj) of ifolated vulcanic 
hills in a plain of Dalmatia, near GolTovo; and another 
group of hills, nearly of the fame forms, in the county 
of Down, in Ireland, and called the Mourn Hills ; which, 
like thofe near Padua, confift, as I am informed, mortly 
of granite and lava. The Eugaiiean hills have, more- 
over, a fuperficial and partial coveting of ilaty and cal- 
careous Jlratffj of pofterior origin, and that manifeft no 
marks of having fuffered by fire. Such Jlrata llightly 
cap mount Venda, which is the higheft among thefe hills ; 
-though of no very confiderable elevation, meafuring 
only about a 52. French toifes above the Venetian l^a- 
gunes, according to abbe Toaldo, profefibr of aftronomy 
at Padua, who lately, at my requeft, obligingly took its 
elevi^lon.. from the obfervatory at Padua. From the lava 
a;pd granite mixed together in the Euganean hills, they 
bear ian ai^ity with thofe of Auvergne and Vday; but 
dito from thena by the fuperincumhent unburnt Jlrata 
of JLime-ftone. ' This . they call Scaglia, or Scagliola,- froth 

, , ' ■ , its 
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its being compofed of tliin llaty Jlrata^ which, are of a 
yellowilli colour, and contain a few vfeftiges of foffil ma- 
rine bodies, but no regular bed of them. Sometimes an 
irregular mafs of marble is found among theScaglia, and 
near Arqua particularly, of a moft beautiful kind, much 
relembling the noted Florentine figured marble; with 
this further addition, that,befi.des the ruins it reprefents, 
it is alfo variegated by frequent dendrites, which, if I 
miftake not, are very uncommon in the former. Part of 
the tabernacle of the great altar in the church at Arqua 
is of this marble, which alfo takes a moft beautiful polifli. 
If Vauclufe, near Avignon in France, is become cele- 
brated from the memory of the plaintive and eloquent 
PETRARCH, Arqua ought ftill to be more fo; fince not 
only his remains lie there, in a large farcopbagus^ of red 
Veronefe marble, in the church-yard; but his villa at 
Arqua is ftill in being, and preferves fome paftoral and 
hiftorical frefco paintings, of himfelf and his laura, of 
no inconfiderable merit. His great armed chair, and the 
Ikeleton of his favourite cat, are alfo ftill in being. This 
villa was his retreat, during Ijds refidence at Padua, where 
he was a canon of the cathedral. The commoiilam is 

i\ot fo frequent among the Euganean hills as in the pro- 
vinces of Auvergne and Velay, and feldom forms intire 
hills, which aye moftly. of granite, on the furface of which, 
where there is no lime.-ftone, the lava is partially and fu*- 
perficially fcattered, and ibmetimes mixed even with the 
mafs of granite. I have already obferved, that the piif- 
matic gl’Qnp of Monte Roftb is nearly of the fame foit of 

F a granite 



[ 36 ] 

granite with the hill, and is the only one in thofe i^arts ; 
the common vulcanic tracts affording nothing hmilar. 
Having dwelt fufSciently on this group, in the begin- 
ning of my paper, I ftiall briefly add a few obfervations 
on the phyfical topography of Monte Roffo itfelf, with 
an account of fome other of its vulcanic produ6tions, not 
lefs curious than the group of columns before deferibed. 

Monte RojQTo is ifolated from the principal chain of the 
Euganean hills, of an orbicular form, and meafures about 
a mile and a half in circumference at the bafe. It con- 
lifts principally of gray granite, which is difpofed in 
blocks, and irregularly perpendicularT^r^if^s:. I have al- 
ready mentioned the quahty of this granite, and its re- 
femblance.with. that of Auvergne and Velay. Towards 
the furface of Monte Roftb, it appears fometimes rotten, 
or. friable, and porous, as it were, like a motley kind of 
lania^ which I have frequently feen. But I was furprifed, • 
on examining the granite mafles of Monte Roffo, to find 
in:them pieces of common porous brown lava, which 
did not appear to be cafuaUy lodged there, and of extra- 
neons origin (like the rounded pebbles in pudding ftonc, 
and other aqueous^r^i/^?^. but manifeftly feemed to form • 
integral , parts, of the mafs, itfelf, and to-have concreted - 
with It ;at the fame, time, I obferv.ed;a fimilar fort of po- ■ 
rptis but of a black colour^ , in the granite of .the 
hiffj^Moncelefe, near Efte, at the fouth eaft ikirt- 
qf fiiej JljUggneffiiihiHsT^ not but. the fame is 

€on>mqn{t.q..it^hei‘e'«K'.. This ffadl,. added-to- 'many,'. others, 
which I fhall not infift upon at. prefent, feems ftrongly. 
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to confirm an opinion, which I have long entertained of’ 
the igneous origin of granites in general ; fome further 
proofs of which I fhall hereafter confider. A dingy red 
ochrous earth covers partly the furface of Monte Roflb,, 
from whence probably proceeds the name given to the 
hill ; rojjb^ in Italian, fignifying red. Much iron fand alfo 
abounds here, as it commonly does about other vulcanic 
and granite mountains or tradts in general. Among the 
figured concretions of Monte RolTo, I obferved a fmall 
open perpendicular bank, at the eafl: end of the hill, 
which prefented a group of a very peculiar ftrudlure. It 
is formed by an aggregate of angular bodies, laterally 
ranged together, like balfantine columns, but in a hori- 
zontal diredhon, with their tops in front, and prominent, , 
as they are reprefented in the figure Thefe promi- 
nencies are of a globofe form, and made rough by a num-- 
her of fmall cryftallizations, of a parallelipepid figure, . 
that are concreted in the mafs, which is of a yellowifli 
colour, and rather friable fort of vulcanic fubftance, in- 
fomuch that 1 could not feparate, or ifoiate the bodies fo' 
far as precifely to determine their particular form, though 
a correfpondent continuation of ' the external angles ap-- 
pears within, and they feem to contradf a little, pyra-- 
midically, : like the ilblatfed’ body figured ^ % ' and which ■ 
feems to be fomewhat of the fame kind, but of a much 
harder fubfirance. This is ,alfo from a part of Monte Roffo 
near the piifmatic columns; Though, as Tbefore faidj , 
there are. very few of > the Euganean hills that intirely 
■ ' .fwj. Fig. 
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confift of common bafaltine, or other like thofe of 
Auvergne, Velay, and the Vicentine and Veronele terri- 
tories; yet fome there are, and very curious, which I 
iliall briefly deferibe. Monte Nuovo, or the New Moun- 
t:iin, about a league to the fouth of Abano, and near hat- 
taglia, is-one of them- Though connedled with the prin- 
cipal chain of the Euganean hillSj by a deprefled neck, or 
ifthmus,yet it contains no granite, or lime-ftone, like the 
reft of that chain, hut is formed, exclufively of lava., ot 
various kinds, and different from any lava 1 oblerved 
about thefe hills. Great part of its furface, efpecially 
about the top, is very rough, knotty, and flnuous, anti 
manifeftly appears to have concreted from a fufion by 
fire. The fkirts:and bottoms of it equally prove the famc,> 
confifting moftly of another fort of mixed and congealed: 
lava^ which the ItaEans caE lava breedata^ from its re~ 
femblaiice to the Breccia marbles. It is formed by many 
broken and irregular fragments, that have been acci- 
dentaEy Ecked,up, as it were, or ; collected by the lava^^ 
whEe melted and, running, and concreted with it, with- 
out however fiflfering fufion. Large broken maffes of 
this lava are feen about the foot of the hill, very much 
refemblmg fragmentSiOf ancient Roman buEdings ruin- 
ed; infom^ch, that. :l:miftook for filch the firit mafs I 
faw^rs^^up^tof the hffl, called 11 MontCvdeUa Croce, 
from %e^=(^il^ch.^h upon it. The manner in which 

fill up; the .inner parts , 
■ofithehth^ waMs, Jwithin'the Taongs,. exadly. refemr.,,. 
{files this kind of Breccia /<?w; fince theyAifed irregular 
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bits of ftorie, confafedly thrown into, and cemented with 
a large body of mortar. This kind of lava is common, 
enough about Vefuvius, and other recent volcanos; and 
alfo occupies large tra6ts in U^jper Auvergne, efpecially 
between Murat and Aurillac; where it covers the fkirts 
of the hills, by the fide of a valley, for many miles ; form- 
ing the moft grotefque figures imaginable. I have alfo 
obferved it, in plenty, in the environs of Puy, in Velay. 
The famous St. Michael’s church at Puy is built on the 
fummit of a high, ifolated, and almoft pointed rock of 
this lava^ and makes a very extraordinary appearance. 
Monte Nuovo feems to have fuffered a more recent con- 
flagration than any other of the Euganean hills, as its 
name rather implies. But though its Ikirts and furface 
appear, almofi: everywhere, to have fuffered afufion; 
yet parts of the internal ftradture of the mountain, ma- 
nifeft, however, the primary horizontal direction and pa- 
rallelifm of the Jirata^ as I before remarked of the Vero- 
nefe vulcanic hiUs. This I particularly obferved within 
the park of Cataio palace, which is fituated at the north- 
eaft extremity of Monte Nuovo, and has parts of its un- 
der apartments cut out of the folid rock: of -lava, Sup- 
pofing Monte Nuovo ifolated- from the low narrow ifth- 
• mus before mentioned j it would meafure about fix miles 
in clrcumfereaice at the bafe. -lili^fl' &irther obferve, that 
i-t forms a fort of half moon, pri -the weft fide of the plain 
near B'attaglia», ;and ftands' iii the centre of feveral hot 
fprings ; as thofe of St. Elena, and San Bartolomeo, to the 
fouth and weft; thofe of. Abano and Monte Ortone to the 

''■''"'north. 
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north, and many others. The neighbourliood of Monte 
Nuovo is alfo rendered interefling to natiiralifts by its 
foffil glafs, vitrum obfidianum pumex ^ftreus Jo- 

Mm LiNNiEi, which is found in plenty under the welt lide 
of it, in afmall valley, called Val San Zibio, near the baths 
of San Bartolomeo. It exadly anfwers to the charadters 
given of it by linn^us and others ; as may be feen by 
fome fpecimens of it, which I have fent, and whicii were 
broken from a very large mafs. It abounds about the volca- 
nos of the Andes particularly; but I foxindnone of it in Au- 
vergne, V elay , or the V eronefe or Vicentine vulcanic hi 11 .s . 
Monte CafteHo, or the Gaftle Hill, near Baon, at the foiith- 
eaft Ikirt of the Euganean hills., and about half a league 
from Efte,.:aflpQrds another vnleanic concretion of a very 
remarkable ftrufture. This hill is moftly formed of huge 
oval and laminated maffes^'’-^, of various fizes, confufedly 
concreted together, like a p^^dhig ftone, but in a vulca- 
nic matrix, confijBihgof bf dark-brown ftone, with 
angular/i^/si^ init df a dingy-yyhitilh colour, and villbly 
mamfeftih^ an affimfy with the ordinary granite of the 
other jQsagbbhuiring hft ; and perfe^ly fiihilkr to the fi- 
guredkinalfes |dh|xeted with it. In other parts^ and par- 
ticularly at Mbil^';0aida, a fmall ifolated eleVation in the 
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perpendicularly, in columns, as it were. The annexed fi- 
gure ^ though 1 ketched chiefly from memory , may ferve 
to give fome idea of this j)hcenomenon. I have often ob- 
fervedthe granite, of theEuganean hills particularly^ af- 
fe6ling fuch orbicular and laminated forms ; as may bg 
feen in the figure n-’reprefenting a perpendicular fedtion 
of a fimilar bank in thefe hills. Indeed, from this and other 
fadfs, which I have occafionally mentioned in the courfe 
of my paper, there feems to be a ffrong analogy between 
granites and many particular vulcanic concretions. Ano- 
ther of the Euganean hills, called Monte Uliveto, or the 
Mount of Olive Trees, near Teolo, is chiefly compofed of 
a confufed aggregate of fmaller globular vulcanic balls, 
which are rather folid than laminated, and of a hard fer- 
ruginous fubftaiice, of a dark-brown colour, much re- 
fembling fome common ferruginous geodes I have feen. 
T he annexed figure reprefents a group of them . This 
may fuffice for a fpecimen of the more curious vulcanic 
produdfions of the Euganean hills, and united to the ob- 
fervations before made, may perhaps fhow, how little we 
arc acquainted with the ftrudture and relative phseno- 
mcna of vulcanic bodies in general. I fhall not enter 
into any account of other more common produdlions of 
this kind ; and flrall only mention, that, during my fum- 
mer’s refidence at the baths of Abano, I made a collec- 
tion of the Euganean lava, which is now in the public 
mufeum at Padua. Since fucli produdlions are rather cal- 
culated to illuftrate the phyfical topography of the coim- 

s- r'')F'S’7' 
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tTj to which they belong, than to adorn a cal)inct, thcg” 
muftbe more tifeful npoii the. fpot, than tlicy poffihly 
can be elfewhere; which con.[idcratioii wili, i hf)]K‘, icrvi 
as my apology for not having tranfmittcd them to thcHo- 
ciety with, the other fpecimens. It feems rather cxlrai)r- 
dinary,, that fo curious a tra<5t as that of the .Eiigaiiean, 
hills,, which differs from all others in Italy, diould have 

■remained fo longaniknown, efpeciaily being in the ne ig h “ 
bourhood of frequented badlis, and a celebrated univer"- 
hty. For though^E Accius, in his book De T'hermh^ flip- 
pofes fubterraneous fire, to account for the, heat of tlic 
w-aters of Abano, and alfo mentions pumice ftoncs about 
the baths- there ; , yet he means only the porous and cal- 
careous concxetioiis formed.by depofition from thofc wa- 
ters; nor. does he feem. to.have been- at all acquainted 
with dhe.indifputable vulcanic phsenomena, wdiich the 
adjacent hills in plenty afford. Nor do.es v and elli en- 
ter into any obfervations. of this kind, in his more mo- 
dern and.exprefs.treatife Be tbermis Pativinis; if wc ex- 
cept the mention, of the.foflU glafs of Val San Zibio, 
which.he feems to have firft.obferved. I therefore li O] )tr, 
that the foregoing obfervations will he. the more accepta- ■ 
ble. It appears alfb from hence, if I miftakc not, tliat tlie 
Venetian territory in.general abounds full as much witl i 
vulcanic phaenomena, as any other, part of, Italy. For,, 
belides my- obfervations in the. Paduan, Veronefe, and 
-Vieentine territories, I have feen lam, in the public mu- ■ 
feum at Padua, from the Brefcian hills ; and haveobferv- 
ed lam pebbles in quantity in the beds of the rivers 

flawing 
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■flowiiig from the mountains of Friuli. I therefore doubt 
not but thefe provinces alfo alx)und with vulcanic phas*- 
nornena, though I have never had an opportunity to vi* 
fit them. I mention thefe circumftances more wiiliiigiy, 
lince it has been generally imagined, that the northern 
parts of Italy contained few, if any, fuch produdlions. 
They are, however, not only full as common, but, if I 
millake not, more inftrudtive than thofe of any other 
province of that country. For, befides tlie phaenome- 
non of Monte RoITo, on the importance of which I have 
already inlifhed, and the other curious vulcanic produc- 
tions of the -Eugaiiean hills, I muft obferve, that, from 
the inordinate courfe of the Appenines in general, the 
vulcanic hills of that chain afford no obfervation fo in- 
terefting to phylical geography and the theory of fuch 
phaenomena^ as that before remarked of the correfpon- 
dent diredfion and parallelifm of the vulcanic and other 
branches of the Veronefe and Vicentine diflridts. My 
obfervations alfo, on the vulcanic branches of thefe dif- 
tridts, do not feem to agree with the celebrated Monf. 
tsuETTARD’s principle, who fuppofes that allyulcanic 
materials obfervable in calcareous countries are adventi- 
tious; the contrary of this being indeed demonftrated 
by the fadls I have advanced. Nor have I entered parti- 
cularly into an account of my vulcanic tour in the Vene- 
tian Rate, that I might not abufe myfelf of the fufferance 
of fo refpediable a Society by an uninterefting detail of 

(s) Memolre for la Mincralqgic dltalie, m tie firft volume of his Memoires 
far les Sciences et les Arts. 
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faa^, however juftifiable I might have been, by the im- 
portance of fome of them. For another imperfea ballil- 
tine columnar group, of which I have alfo a drawing, 
exifts near Gambellara, in the Veronefe territory, a few 
miles from Montebello; and, according to the informa- 
tions I have received,, they are equally prevalent in the 
adjacent diftridt of Vicenza. Dodtor festari, an inge- 
nious phyfician of Valdagno,. wdiofe curiofity I have for^ 
tunately excited in thefe matters, lately informs me, that 
he has difcovered a limilar group of prifmatic columns,, 
in the mountains of that neighbourhood; and I had be- 
fore been apprized of another near Mafon, not far from 
Baflano, by Mr. arduini, a celebrated naturalift of Ve- 
nice. I have obferved fragments of prifmatic columns 
about Mafon, but did not lee the group. When I was at 
San Giovanni Illarione, I was alfo informed, that, at fome 
diftance,, by the lide of the torrent below, another fimilar 
group exifted. Nor have I the leafl doubt of the fre- 
quency of fuch phaenomena, efyiecially in the Vicentine 
hills, where vulcanic effedls are more common even than 
in the neighbouring territory of Verona. For of all the 
numerous lines, or branches, of mountains,, that diverge 
from the chain of the Alps, and interfedf , nearly in par- 
allel diredtions, the Vicentine diftridt, there is not one, 

I believe, but what contains more or lefs lava^ and in 
quantity whereas many of the faid branches, in the Ve- 
ronefe territory, are exclulively marine and calcareous ; 
efpecially in the immediate neighbourhood of Verona, 
about tlie Val Pantena,. the Val Policella, and towards 

the 
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tlie Adige; and the Veronefe moiiiltains, that moftly 
abound with lava^ are thofe of the eaft and north-eaft 
•quarter, about the confines of the Vicentine territory, 
in the common road from Verona to Vicenza. I firfi: 
perceived vulcanic effedts in the environs of Galdiero, 
where the hot fprings rife. The immediate hills about 
them, which are ifolated in the plain, though of little 
elevation, are almoft exclufively vulcanic ; as are likewile 
the neighbouring points of the Alpine branches before 
mentioned. None of the wniters on the baths of Galdi- 
ero take any notice of thefe fadls, though they feem al- 
nioft infeparable from the confideration of the origin and 
properties of thofe w'aters. The fame defedl is obferva- 
ble alfo in the writers on the hot fprings near Viterbo,, 
which are in the centre of vulcanic hills, and on the other 
"fbermte near Radicofani, in the confining part of the 
Tufcan ftate, where, as I before obferved, vulcanic effedls- 
alfo abound. This negledfc indeed is but too common to 
other writers on ’T’birma and mineral waters in general 
phyfical topography feldom forming a part of their in- 
quiries, however pertinent and even neceflary in itfelf. 

Having often had occafion to fpeak of Abano in the 
courfe of this paper, I cannot conclude it without men- 
tioning an extraordinary phasnomenon in the animal 
kingdom, which is obfervable there ^ Notwithftanding, 
the heat of thofe waters, in which F ahrenheit’s thermo- 
meter rifes to eighty-eight degrees, a particular fpeeies of 
buccinum breeds and lives in them, and is found in great 
plenty. It is of the fluviatile iLind, and feems to be pe- 
culiar 
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;cttliar to tliefe waters, having never feen nor heare! of 
'them in any others . They are remarkably fmall, fcarcely 
exceeding a line or two in length, and are perhaj^s the 
fmaileft univalve or teftaceons animal of any fucli kind 
hitherto difcov.ered. It.is mentioned, and figured . by van- 
DELLi in bis treatife De ‘Tbermis .Patavinisi, hut the fi- 
.gures are not good, and much too large ; as may be feen 
,by the original fpecimens herewith lent. 

Such are -the obfervations, which I have the honour 
to prefent to you, sir, and to the other learned members 
.of the Royal Society upon the prefent occafion. I lhali 
■t hin k myfelf very happy if they afford any fatisfadlion.; 
and more particularly fo, .fhould they he found condu- 
cive to the advancement of fo interefting a province of 
Science as that , of Phy ileal Geograj)hy, which being 
grounded upon fadts, that reguire obfervatioii, feems hi- 
therto to have faffered for the want of it. If, contrary to 
the common opinion, I have infifted on the local origin 
of moft vulcanic tradts, it may further be confidered, that 
this feems full as ponliftent witii the principle of their 
^origin, as it is agreeable to the pha^nomena themfelves, 
Eor fire not only penetrates, pervades, defb:oys, and new 
modifies the texture of the moft folid bodies ; but is alfo 
often generated in thefe bodies, without the previous in- 
tervf ntipn of other fire ; which confideration alone might 
lead' opinion I have advanced, were there not 

foch;evi<te;^^^ 5 ^m fupport of it. Thefe will, I^hope, 
receive a f£ro|3^^‘i&nfirmation from' a more pafticular 
■account ■ of 4 ft' yMc^£v^^ii 9 meiia ' of : Auverjxie- ’ftti 

Velay, 
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Yelay, whicli Ipropofe myfelf the honour of prefenting' 
■ to the Society upon a future occafion. In the mean time-’ 
lam,, with great refpe6l and efteem, sir,-. 

Your moft obedient 

and very humble lervant^ 

JOHN STRANGE,- 

P. Si Since the termination of the foregoing paper, I 
am. informed by Mr. Charles hay, of Brecknock, in 
South Wales, that the prifmatic bafaltine columns of 
'Bowen. before mentioned were actually brought from'- 
Cader. Idris, at the top of which mountain there are pro- 
digious quantities of them, which are totally different- 
from the rocks around them.- This information Mr. hay- 
has lately received from a perfon informed ; having ’ 
obligingly made the inquiry at my requeft. I may, per-" 
haps, be. enabled hereafter, through the fame channel, . 
to tranfmit to the Society a more particular account of 
the phsenomenon ; prefuming, that, in fome part or othef 
of Cader Idris, thefe columns form a regular group, a^ 
thex commonly, do in other places. 
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ill. An Inquiry to what was the ancient Eiiglifil- 
IVeight and Meajure accordmg to the Laws or Statutes^ 
prior to the Reign of Henry the Sevenths 


Redde, Nov. 24,11 Y TILLIAM the ConqueroF, by his cliar- 
1774* y Y confirmed to theEnglifh all their 
ancient laws, with fuch additions or alterations as he made 
therein, to their advantage. The 57 th claufe of that 
charter is, “ De menfuris et ponder ibus, Et quod habeant 
per imkierfum regnum^ menfuras JideliJJimas et Jignatas, 
et ponder a fideliffima et f gnat a Jicut boni prcedecejfores 
Jiatuerunt y From this claiife it feems clear, that 

king WILLIAM ordained, fealed ftandards both of weights 
and meafnres, to be made, fnch as his predecefTor king 
EDWARD had ordained. Neither weights or meafnres are 
here defcribed particularly; but the fnbfequent fliatntes 
define them more plainly. And the Chronicon Pretiofum 
tells US, that from hiftorians it appears, the Conqueror 
determined what the weight of the fterling penny, or 
penny weight, fhould be, to weigh 3 2 grains dry wheat. 
Confequently the ftandard penny w’^eight was made equal 
to the weight of 3 ^ grains wheat. Succeeding kings 
confirmed WILLI AM’s charter; and even the great charter 
granted by king John, is only to explain and reftore the 

ancient 
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ancient laws, which had been- infringed. The ftatutes 
of 5 ift of HENRY III. and .3 ift of edward i. explain the 
ancient weights and meafures ; .that is to fay, the Englifh 
penny called.a fterling,, round without dipping, was to 
w'eigh 32 grains dry wheat, taken from midft of the 
ear, and ao. of thoie penny weights were to make an 
ounce, and i.a.ounces a poundyand 8 of thofe pounds 
w'-ere to be. a gallon of . wine, and S of thofe gdlons to 
make; a London bufliel, w^'hich is the |^th part of a quar- 
ten The definition of the.penny weight in thefe fta- 

tutes agrees with.the determinationof wile i-am the Con- 
queror, and flio-ws the legal weight continued the fame. 
What the weight of that, pound was, fo raifed from a 
penny weight, equal to .theweight of 3 2 grains of wheat, 
we may clearly learn from , that declaration in the 1 8 th 
of HENRY' VIII. . when , he aboliflied that old pound, and 
eftablifhed the Troy weight ; ,w'hich fays, . that the Troy 
poiuid exceedeth the old Tower pound by | of the ounce. 
As theTroy.pound eftablifhed by henry viii.isthe fame 
as is now in life, confifting .of 57.6 o Troy grains, and 480 
grains to the ounce, and .12 ounces to the pound: fo 360 
grains is 1. of the . ounce, which, dedudledfrom 5760, , 
leaves 5 400 Troy grains, equal to the^ weight of that old 
Saxon pound which he aboliflied. But to trace out 
experimentally theweight of that penny. vreight, raifed 
from 32 grains of wheat, I got a fmall fample of dry 
wheat of laft year . 17.7 3 (the wheat of that year hut or- 
dinary); and, from a little handful taken -therefrom, I 
told out juft 96 round plump grains, dividing them into 
VoL LXV. H parcels 



[ so ] 

parcels of 3!Z grains each, and all three weighed exaA 
2 27 Troy grains; coiifequently, 240 fuch penny weights, 
which the old pound confifted of, were equal oiiiy to 
5400 of our prefent Troy grains, conformable to the cie- 
ciaration of henry viii. Thus the weight of that old 

pound is clearly afcertaiiied to be lighter than the pre- 
lent Troy pound by | of an ounce; and it clearly ihews, 
they were two different weights. By thofe llatutes of 
Henry hi. and edward i. it is faid, that 8 pounds were 
to make a wine gallon, and 8 of thofe gallons to be a 
hulhel, and 8 buihels a quarter; confequeniiy the wine 
and corn gallon were one and the fame meafure. The fta- 
tute of the 1 2th of henry vii. fays, the gallon meafure 
was to be 8 pounds of wheat, which afeertains what was 
to he underftood by former llatutes, and is confonant to 
reafoii, to fix the meafure of uheat by its own weight, 
.not by that of wine, as wheat was an article of greater 
importance to the community to afeertain its meafure 
than wine; and a gallon meafure to contain 8 pounds of 
wheat, rnuft be ^ part larger in cubical contents than a 
meafure to contain 8 pounds of wine. As it appears 
by th'e charter of william the Conqueror, that there 
Were feaied ftan'dards made of weights and meafiires, wc 
carinot doubt, but they were preferved and kept in the 
tihg’S'exdiecjUer, for legal flandards; and as feveral fta- 
thfes dim^their being made of metal, they were perma- 
"hbiit ahdc6¥tdn, Whereby to make more: which henry 
Yn.hxprtoy t^ilsukhe praaifed, by making new ac- 
dbfdihg did rfe-ihlt ther^ coLiitl he no need to re- 


cur- 
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eurto 32 grains of wheat jmndi iefs.to 76805 every time 
new ftandards were to be made, nnlefs we fnppofe onr 
aiiceftors defedtive in common fenfe. Whenever, by 
new ftatiifes, frefn ftandards w'ere directed to be made, 
we may obferve, the aflize of weight and nieafiire con- 
tinued uniformly fixed and deferibed to be one and the 
fame, to fiiew there was no alteration made or intended. 
And thus, by the laws of Affize, from william the Con- 
queror to the reign of henry vii. the legal pound weight 
continued a pound of 1 2 ounces, raifed from 3 2 grains 
of wheat, and the legal gallon meafure invariably to con- 
tain 8 of thofe pounds of w'heat, 8 gallons to make a 
buihel, and 8 bufliels a quarter ; the buflrel, therefore, 
contained 64 of thofe pounds of vrheat, and the quarter 
512 pounds.. Thefe were the legal weights and mea- 
fures for common ufe, during that period. The firft al- 
teration, really made therein, was in the 1 2th year of 
HENRY VII. as will be mentioned hereafter. That the 
laws of Aflize were often infringed, is very evident from 
the frequent complaints, mentioned in cot ton’s Abridge- 
ment of the Tower Records, againft the king’s purveyors ; 
particularly in the i4tli of edward iii. for remedy 
againft outrageous takings of purveyors ; and inthe.45tli 
of EDWARD III. that the king iliould be ferved by com- 
mon meajure\ and in the 3d of henry v. that the kmg’s 
purveyors do take 8 bu/hels of corn only, to the quarter 
Jiriked. The general anfwers whereto were, that the fta- 
tutes ftiould he obferved. It appears alfo, that others in- 
fringed the laws of affize. For , the ftatute of , ayth. of 

H 2 ■ EDWARD 
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i'EtWARD III. fays,: Some merchants bought Avoirdupois 
..jmerchandizes by one weight, and fold by another ; which 
{plainly implies, they bought by fome weight heavier than 
•.the legal, and ibid by the legal weightwhich was lighter; 
.for it is rather too abfurd for fuppolitionto imagine, they 
bought by a light weight, and fold by a heavier. The 
itatute, therefore, to inforce obfervance of the laws of 
raffize, only wills and eftablilhes, that there be, one ’weighty 
.me me&futey and one yard, through allthe land. This can 
be underftood to mean no other, than the legal affize, 
•which preceding ftatutes had ena< 5 ted. And farther, 
dn the reign of henry vi. we fee that buyers of corn, 
bought by.a vefrel,called a .fatt,of .9 buJiliels, which con- 
tained y a gallons; and like thofe merchants before men- 
-tionedintheilatuteof EDWARD in. we may prefume they 
fold by another, meafure, the legal quarter of 8 bufhels, 
.containing but 64 gallonsj for the ftatuteof 9th henry 
VI, forbids the buying by that vefled, called a fatt. The 
. /prohibition implies the dlegality of the veffel and its ufe, 
and implies alfo the iiiforcement of the laws of affize. 
Taking therefore all the feveral ftatutes together, in one 
uonnecfted view, thofe that fix the laws of affize, with 
thofe to reform abufes committed againft them, we are 
f. led to conclude, thofe laws of affize continued uniformly 
the fame, till henry vi i . altered them. Having 
thofe laws, that 'the old. pound weight 
wnm ,a'':Sa*^»|»nnd'..'of twelve ounces,' raifed ■ from • 3 a 
TpEakK...cd!w|ie^,. 3 i:;^iwasuqual.only to' 5.4oQ.of our..pre- 
■ dent Troy :giuiw 5 ^|ffld':&a!fkthe/;ineafure of - csajiacity was 

a gallon, 
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.a gallon, to cdntain 8 of thofe pounds of wheat, and 8 
of thofe gallons made a bufhel : I fhall now endeavour, 
by help of figures, to demonftrate what was the cubical 
■contents both of the gallon and bufhel meafures-. 

We know, th e prefent T roy pound confifis of 5 7 6 o TrOy 
grains, and that 7 o o o of thofe Troy grains are equal to the 
prefent Avoirdupois pound of 1 6 ounces, and that 5400 
of thofe Troy grains are equal to the old Saxon pound of 
1 2 ounces ; confequently, the old Saxon pound was ||| 
of the prefent Troy pound, and the old Saxon pound was 
of the prefent Avoirdupois pound. We know, mo^ 
dern experiment hath proved the weight of 1728 cubic 
inches of wheat, common fort, to be 471 pounds Avoirs 
d.upois5 and of a better fort, to weigh from 48^ to 48I 
pounds Avoirdupois, the difierence in their weight is not 
very great; however, I will take the lowed: weight to 
compute by, the 47I pounds Avoirdupois, which, in 
Saxon weight, is 6 i|i pounds Saxon. And then I fay, as 
6 1 II pounds Saxon : 8 pounds Saxon : : 1728 cubic inches 
: 224I cubic inches, for contents of the old Saxon gallon 
for wine and wheat. But as the old ftandard wine gail- 
, Ion, kept at Guildhall, and found there in 1 688, proves 
to be 224 cubic inches contents, there is reafoa th con- 
clude it to be of the fame ftandard alifize, as was the 'kncieht 
Saxon gallon for wine and wheat: for, as 1 7 28 cpibic in- 
ches : 2 24 cubic inches :: 6 i||pounds Saxon : 7|| pounds 
Saxon, wMch is about 4| penny weights ftiort of the 8 
pounds, mentioned in the ftatutes for the gallon to con- 
tain, and is fuch a fhiall dhFerence, as imy arife in 

rent 
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rent years, in the weight of fnch a quantity of wheat. 
The “^ery near agreement of thefe comyiutations, gives 
iis fuffident reafon to condude, that the old ftandard 
wine gallon, of a a 4 cubic inches contents, found at Guild- 
haE in 1688, was of fame ftandard affize, as was the an- 
cient gallon meafure ordained to hold 8 Saxon pounds of 
wheat: and of courfe then, thebufhel meafure muft have 
h^n 1793 cubic inches contents, which will appear t© 
hold nearly 64 Saxon pounds of wheat, as by thofe old 
.ftatutes it ought to do. For, as 1 7 2 8 cubic inches :179a 
■cubic inches ::.6 pounds Saxon : 6 ^^^ pounds Saxon, 
which is only about an ounce and three quarters fliort of 
64 pounds; and in fo large a quantity of w'heat, is a 
^trifling difference, naturally ariling in weight of wheat 
of different years.' Thefe demonllrations, by figures, 
fufficiently prove, what the cubical contents of thofe an- 
cient EngliA meafures muff have been, according to the 
ol<|,^utes of affize; that is to fay, 

The galloii laeafiite, .224 cubic&cbes coateuts, to bold 8 pounds Saxo54. 
TbebuEbph 1792 ditto, 64 ditto. 

Jkiptd as 8 bufliels made a quarter, the quarter contained 
■512 Saxon pounds of wheat. Thefe were the ancient 
legal meafures,' according to the old laws of affize. 

: It nowuemains to mentjon the particular ftatute of 
-^^k^tkbf HENRY VII. under which, -an.' alteration was 

thofe , ancient weights , and .measures, 

^ute, , di^ 

'hh;'V ■■ ' ' ' ' thereto,. 
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thereto, it may he neceffary to obferve, that very proha* 
hiy, the uiifettled ftate of the kingdom for many, years, 
preceding, might pave a way to that alteration. There 
had been feveral contefts about the crown, between the 
tv/o hoiifes of York and Lancafter, till henry vii. by 
conqueft, mounted the throne ; and in fuch times of pub- 
lic difturbance, the laws of affize were more likely to be 
infringed, than well kept, .For, after henry vii. was 
well fettled on his throne, we find complaint was made 
in the i ith year of his reign,. that the laws of aflize had 
not been obferved and kept* Whereupon he made frefli 
ftandards of weights and meafures, and fent themto the 
feveral fhires and Towns in the kingdom. But in the 

very next year (the 1 2th of his reign) there came out that 
particular ftatute, under which, the weights and meafures 
were altered. Reciting, that the king, in the formeir year, 
had made weights and meafures of brafs^ according to the 
tld ftandards thereof remaining in bis treafury, which 
weights and meafures are faid, on a more diligent exami* 
nation, to have been approeoed defeBive. It is not faid, 
whether they were the old. fiandard weights, and mea- 
fures, or the new ones, made in the former year, that 
had been approved defe<fiive; nor how mueh they-W^e 
To: all this is left to conjedture. Xherdibre We may, 
-With great probability, cohje6t:iire,'fhey wefe nbf defec- 
tive in f efpedl to thar old dfighial fiahdard ; but only >in 
refipedf to the heavier ne^''.T¥oy poun^J, intended- to be 
‘then introduced. And What warrants fuch tohjeifftitods, 

' the exprefs declaration of his Ton- heIjrV 

j, aholiflied 
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afeoliffied the old pound, iixthe 1 8 th of his reign, and edia— 
blifhed the. Troy; for he then declares, the Troy pound 
exceedeth the old pound by ^ of an ounce.. This fets the 
matter in a clear light,, and lliews what the two weights 
were, and. what the difference between them. Hence 

then,, there.canbe.no doubt,. but henry vii. altered the 
oldEngliih weight, and- introduced a heavier Troy pound, 
that exceeded-the.oldone by i of an. ounce ; ,and.although 
none of his ftandard weights have come down to. us,, yet 
his hrafs- huiheh meafure, with his name upon it, was 
found in the Exchequer in 1 6 8 8, and proves to. be 2 145 
cubic inches contents-; from, which we may form.conclu- 
lions, both on his weights andmeafiires, fafficient:to con- 
vince us-,.that he' altered both.. That his bulhel.was a. 
meafure of 9 gallons kiftead of 8, and that his Troy ponnd , 
was —.part heavier than, the old Englilh pound,, which, 
was raifed.from 32 grains of wheat. Experiment hath 
proved, .that a meafure, of 1 7,2 8 cubic inches of. wheat,. , 
will weigh from 47.4 to about 4.8^ pounds Avoirdupois ; ' 
hut fuppofedt be only 47I pounds Avoirdupois, that, in ; 
Troy weight, will be pounds. Troy. From hence 
we may eafily find the weight of wheat that- 21 4 5 cubic 
inches will contain.. For, as 17 28'cubic inches : 2,145 ; 
cubic..inches :: .5 8 ^ poxmds Troy : 7a pounds Troy, the ; 
weight of wheat that henry viith’s bufliel would con- 
Ab 4 dividing the 7:2 by 8, the number of po.unds 
limited by the ftatute to a gallon, it'proves henry, viith^s 
bulhel wasa meaftireof 9 gallons inftead of 8; and as 
8 bufiaels matfe a quarter, then the quarter contained 7 2 

gallons. 
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gallons ; this feems to coiTcfpond with the number of 
gallons contained in the veiiel, called a fatt, the ufe of 
v/hich w'as prohibited by ftatute in HENPJf vith’s time, 
about 6o Years before henry vii. as hath herein been al- 
ready remarked. . If vre divide the 2145 cubic inches 
contents of the bufliel, by 9, the number of gallons it 
-contained, it fliews the gallon meafure to be 238^ cubic 
inches contents, which is part larger than the old Saxon 
gallon of 224 cubic inches, juft in the proportion as the 
Troy pound is part heavier than the old Saxon pound. 
The ftatute limits the gallon to hold 8 pounds Troy of 
%vheat ; and fo we find the gallon of 238} cubic inches 
will do : for as 2 1 45 cubic inches : 2 3 8| cubic inches.*: 7 2 
pounds Troy : 8 pounds Troy. But if it be laid, the fta- 
tute limits the buftiel to 8 gallons, not 9, then the gal- 
lon meafure muft have been 268-^ cubic inches contents, 
and tvoukl hold 9 pounds Troy of wheat, though the fta- 
tute fays it was to hold but 8 oounds Troy. Take it 
either way, it fiiews that the bufliel was not made accord-^ 
ingto the ftatute; it held 7 2 pounds inftead of 64 pounds. 
And upon the ■whole it clearly proves, that henry viil 
altered both the weights and themeaftires; that he intro- 
duced the Troy pound, which was heavier by | of ah 
ounce than the Saxon or old Engiifli pound; and that 
his bufliel meafure was about -ith part larger than the 
ancient Saxon or old Engiifli bufliel meafure. The 
firft ftatute that direfts the ufe of the Avoirdupois weight 
is, that of the 24th of henry viii. which plainly im- 
plies it Yvas no legal -^veight, till that ftatute gave it a le- 
VOL. LXY. I " *' 'gal 
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gai fanftioji*, and the particular ufe to which the laid 
'Weight is there directed, is limply for weighing butchers 
meat in the market. And it is note-worthy, that in all 
the old ftatutesof affize prior toHENRY vii.the legal gal- 
lon meafiire of capacity is founded on 8 pounds, raifed 
from the weight of 32 grains of wheat, and by that lla- 
tute of 1 2ith HENRY VII. the gallon is to contain 8 pounds 
Troy : therefore, thefe two Ibrts of weight v^'ere the only 
ones eftablilhed as. legal by the ftatutes; and both are a 
lighter weight than Avoirdupois. How, or when, the 
Avoirdupois weight came firft into private ufe i^ not 
clearly known to us ; but this feems clear, that noftatute 
before the 24th henry viii.hath given it’ any legal, fane-- 
tion. 


IV. 
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IV. 'fbe'Defcrtption of an Apparatus for impregnatmgWar- 
ter with fixed Air \ and of the Manner of conduSiing that 
Procefs. By John Merviii Nooth, M. D. F.. R,B. ; ' 

Redac, Dec. i 5 ,K' | "^HE poffibility of impregnating ^vuter 
1774 - _|_ gxe^iairwasnofoonerafcertainod, 

by experiment, than various methods were contrived to 
effedt the impregnation. The ingenious Dr. pries tLEt, 
however, is the only one that has publiflied any defcrip- 
tion of an apparatus, calculated intirely for this purpofe. 
This apparatus was communicated to the public, with the 
view of promoting the difcovery of the medical efiedts of 
fixed air united with water; and, in confequence of this 
communication, fome very fuccefsful attempts have been 
made in the cure of difeafes. The experiments, however, 
have not been fo numerous as one could have wifhed; 
perhaps the difficulty in condudliiig the procefs, in the 
manner propofed,has been, in fome meafure, the reafon 
why fo few experiments, on this fubjedt,have been made 
public. For although, in the hands of the dodlor, the ap- 
paratus was fufficiently convenient, it muft be confefled, 
that the condudt of the procefs required more addrefs 
than generally falls to the ffiare of thofe that are unac- 
cuftomed to fuch experiments. Independent too of the 
inconveniences attending the procefs, there whs another 

1 3 objedtion 
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objedion to the apparatus, which, with moil people, 
might have coniiclerable weights The bladder, which 
formed part of it, was thoiight to render the water offen- 
five; and when the folvent power of fixed air is confi- 
deredjit will not appear improbable, that the 3 vater wnuld 
be always more or lefs tainted by the bladder. ■ In fome. 
trials 'Which I made with Dr. Priestley’s apparatus,- it: 
always happened, that the water acquired an urinous 
flavour ; and this tafte.in the water -was, in general, 
predominant that itcould not befwallowed, without fome 
degree of reluclaiice. The difSculty , therefore, in .the 

condudt: of the procefs, and the offeiifi'venefs of part of 
the apparatus, made fome lefs exceptionable method of 
producing the impregnation, defirabie. This 1 varioufly 
attempted, . keeping convenience and cleanlinefs coii- 
flantly in view; and I flatter myfelf^ that I have at laft 
contrived ah apparatus that will perfectly anfwer the in- 
tended purpofe. Itis-Aow twelve months fihce this con- 
trivance has been in conftant ufe ; and hitherto there is 
no realbtt to for the leaft alteration. Prefumiiigy. 

therefore, cm the poffibility of its becoming, when known, 
extenfivefy ufeful, and convinced of the favourable re- 
ception which every attempt of this nature meets with 
from the Royal Society, I beg leave to- communicate to- 
them a defcriptionof the apparatus that I have invented, 
and of th(e manner of coadiufling tiie procefs.. 


D-ISCRIPTIOIC 
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DESCRIPTION OF THE APPARATUS; 

TFhich is of glafsj and confifts of three veilels as (A 5, 
B, C), fig. I. 2. 3. The, glafles are accurately fitted to 
each other, and at the joints are impervious both to a,ir. 
and water. The glafs (A) is defigned for the efiervefcing, 
fiibftances. The veffel (B) is to contain the w'ater that, 
is to be impregnated with air.. In the lower part of the. 
glafs (B)„is placed an ivory valve, furrounded with cork, 
as- in fig. 4. The cork (a) is fitted to the bottom of the 
glafs (B), and has through it an hole, to receive the part 
(b ) of the ivory valve. On the broader part of this piece 

(b) is placed a moveable piece (c). The furfaces of thefe. 
pieces are fo accurately ground, that, when applied to 
each other, no fluid, w^hatever can pafs- between them. 
The. moveable part fcj is fecured on the part fbjhj the 
cover which is fo confiTud:ed,,as to allow the piece 

(c) fome motion j and this cover has likewife holes to 

give paffage to the air that flrall raife the moveable piece. 
fc ). The glafs (G) ferves two purpofes ; , it confines the 
air on the furface of the water in (B),. and at the fame; 
time prevents all danger of explofion by allowing the; 
water. to give place, to the afcending air.,. . 

THE PROCESS.,. 

As chalk and oil of vitriol are capable of producing; 
the defired eftervefcence, .and are the mofl; eligible on ac- 
count of their clieapnefs, I fliall; in deferibing the pro-- 
cefs, mention only thefe two ingi-edients. Vaiiety of other 

fubftances 
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uibilances may, liowever, be employed for the fame pur- 
pofe; but none, perhaps, are fo unexeeptionable as thofe 
.1 have named. In the other adds a proper degree 
of fixity is wanting, during the effervefcence ; the ni- 
trous and marine have fo much volatility that there is 
always a riilc of fome of the acid fumes palling the valve, 
and thus rendering the ^vater acid, which it was intended 
to impregnate only with fixed air. To begin the pro- 
■cefs, it is necelTary to fill the veflel (A) up to the dotted 
lines, with diluted oil of vitriol. By confining the height 
of the fui'face of the effervefcing mixture to the dotted 
lines in the glafs (A), none of the acid will be driven 
•through the valve, during the intumefcence that at- 
tends the efcape of the fixed air. The giafs (B) is to be 
totally filled with water, and the vefiel (C) is to be put 
on it. Some powdered chalk is then to be thrown 
into the glafs (A), and the velTels are to be imme- 
diately placed as in fig. 5. except that the ftopper be- 
loiiging to (G) is to be left out. When the acid, in the 
iowermoft veffel, a£ts on the chalk, the extricated air 
paffes the valve in the middle glafs; and as the con- 
ftriKStion of this valve allows the fixed air from the effer- 
vefcing fubftances to pafs, but- denies a paffage to the wa- 
ter in a contrary dire6lion, the feparated air afcends to 
«he upper part of the middle glafs, and at the fame time 
;a portion of water, equal in bulk to the intruding air^ 
pafles Up the bent tube into the uppermoft vefiel. As the 
effervefcence goes bn;, the fixed air continues to accurau- 
iate in the middle veffel, arid the uppermoft one to be 

filled 
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filled with the wztex that has given place to the air. The 
quantity of chalk to he thrown into the acid at one time, 
muft be determined by the capacity of the uppermoft 
veflel. Should more air be extricated than is fufiicient 
in the conduA of the procefs, to fill that veflel, the w^a’ 
ter wiU run over the top of it,, and will continue to run. 
as lohg as any air afcends in the middle veflel, or till the 
furface of the water is below the extremity of the bent, 
tube. Both thefe accidents are to be carefully avoided j 
as in one cafe, the whole would be wet and difagmeable- 
and in the other, a quantity of fixed air would be iinne- 
cefTarily lofl. Half a dram of chalk will, in general, pro- 
duce air enough to fill the uppermoft veflel with watery 
-and it miift be remembered,. that the. chalk employed to 
produce the elFervefcence, flrould be finely powdered, as 
a felenitic cruft wfti otherwife form around it, and thus 
pre'v ent the adlion of the acid on the interior part. To 
keep the neck of the glafs clean, through which the chalk 
is put, it will, be neceflary to include the chalk loofely 
in paper; and this circumftance is by no means to be neg- 
te(fted, as the accurate jundlion of the glaflTes depends on 
it, and confequently the whole of the proceis.. When 
the uppermoft veflTel is filled with 'water,. and there is, 
theiefore, a confiderable quantity of fixed air in the mid- 
dle one, thefe two veflTels are to be.feparated from, the 
lowermoft, and . the air and water are to be agitated toge- 
ther, to promote their union. If, during the agitation, a 
ftopper be put into the uppermoft glafs, the defcent .ofr 
the water in it w'iil not fhew the abforption of the fixed 

^air 
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Hir l>v tlie Avater, as the e:-;temai atmof|)!icrical air will 
Ci'iter bclo-a', at the valve, to fill the fpace v/hicli the ab- 
ibrbed fixed air Vv'ouid otlierwiil; leave voi<1. But, on the 
coiitrarvjif die nppernioft veflel be open, during the agi- 
tation, the preifure of the atniofphere on the liirface of 
the water in that veilel, will force the n-ater down into 


•tlie middle one, as fail; as the abforption of tlie fixed air 
below w-iil allow it room. This latter method may be 
■purfued, when a perfon willies to know'- the quantity of 
fixed air that the water can abforb ; but in common life, 
-it will be better to flop the iippermoft veiTel, as the air 
and waiter may be then 'more forcibly agitated without 
inconvenience, and of courfe, the impregnation more ex~ 
peditioufly efFedled. During the effervefceiice, the up- 
permoft glafs is to remain open, and it is only to be flop- 
ped wiien the agitation is performed. It is not to be 
expeiffed, that the impregnation will be confiderable at 
firft; it will indeed be iieceffary to repeat the procefs, 
with the fame water, four or five times, before it will be 
-highly impregnated. After an agitation, therefore, when 
.a ftronger impregnation is wiihed for, the iippermoft vef- 
lel is to be opened, and raifed from the middle one, to al- 
low the water to defceiid, that was before driven up. 
When the middle glafs is again full, a frefti quantity of 
chalk is to be put into the loivermoft veffel, and the agi- 
tation to be repeated, as fbon as the effervefceiice ceafes. 
It is feidom neceffary to repeat the procefs more than 
four thnes,; tb ptoduce a vef y ftrong impregnation; but 
Ihould if be thought propeD to have the wafer as highly 

faturated 
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fatiiratedwitli fixed air as it admits of, nothing more than 
a repetition of the fame procefs is requifite. In this 
account of the apparatus, I have purpofely confined my- 
felf to the method of uniting fixed air v/ith water; but it 
is to be obferved, that many curious experiments may be 
made with it, both in chemiftry and pharmacy. By its 
aiiifiaiice, I have been enabled to imitate very perfectly, the 
common mineral waters, and to make aqueous folutions 
of fiibltances that were before deemed infoiuble in water. 
Thefe circumftances, however, I ftiall referve for a future 
paper, which I fliall have the honour to prefent to the 
Society, as I have not yet been able to arrange the feve- 
ral /ad:s, which this apparatus has made me acquainted 
with, in the manner I could willi, 

POS TS CRIPT. 

SINGE the foregoing paper was read, I have con- 
trived a glafs valve, which feems preferable in fome re- 
fpe6ts to the ivory one therein defcribed. The following 
is a defcription of it. It confifts of three pieces, as in fig. 

7. The fuperior and inferior |)ieces are perforated, 
but the middle one is without perforation, having only 
its upper part convex and its under part plane. In fig. 

8. is a perpendicular fedtion of the three pieces com- 

pofing the valve, at the diftance at which they ought to 
be placed, with refpedt to each other, in the tabular part 
of the veflel (B). This veffei having the glafs valve in 
it, and filled with water, is to be put on the glafs (A), 
. -Vop. LXV. K con- 
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confairiirig in the a<St of effervefcence. In that 

cafe, the extricated air will afcend through the perfora- 
tions iri the fuperior and inferior pieces, the middle one 
proving no obftacle to the air, having fufficient room to 
yield to the current of air rulhing upwards; but when 
the air ceafes to afcend, and the preflure of the water 
above t^es place, the middle piece will prevent the wa- 
ter from defcending, its plane fiirface being then applied 
to the plane fiirface of the piece below it. Thus, sir, 
this glafs valve will anfwer in every cafe where the ivory 
one can be employed; and for a variety of purpofes it 
will undoubtedly prove preferable, particularly when 
corrolive fubftances are fubjed:ed to experiment. 











Accoimi -of a Majical bylrunmit^ ’which wm brought bf- 
Cap t am Fouriieaux frofn the IJle of Amfterdam in the 
South Seas to Loudon in the Tear 1774, und given to the 
Royal Society. By Jolhua StQdlo,^ - E/quirCf in a Letter 
to Sir John Pringle, Bari. P. R. S. 


TO SIPl JOHN PRINGLE., BART. H R» S. 

Q r -n iMargaret-Scrcet, CaresitdlOi-fquare, 

5 i JDecember i> 1774* 

Reclde, Jan. 22, A G REE ABLE to your requeft, I have 

examined the curious fyftem of pipes, 
brought by Captain Fourneaux from the South Seas. The 
refult of my experiments are herewith inclofed. The 
inftrument was fo new to me, thatl Iliould be forry its re- 
putation fliould reft intirely on my report, as I think an 
expert blower of the German flute might make further 
difeoveries; towards which, my obfervarlons-, whether 
perfectly accurate or not, may in fome raeaftirc ferve as a 
guide. The accident of a flat third, coming in the ftead of 
a iliarponc, from the pipes 6. 7. 8. and 9. is fo extraordi- 
nary, that 1 fiifpedted, for fome. time, the loweft (or fun- 
damental) tones of, thofe pipes were a quarter tone (or 
dkfts) lower than I iiave marked them; hut, after repeal- 
ed trials, and by the heft judgement I coiikt form’by my 
ear, and by comparifon with another inftrhrxient, I gave 
' : ' K a ' . ' up 



up that fufpicion; 
and being con- 
firmed in the o- 
pinion, that the 
raoft acute tones I 
could obtain from 
thofe four pipes, 
were minor thirds 
to the moft grave, 
I have ventured 
to mark them fo. 
The reafon why 
there was room 
for my doubt a- 
bove mentioned 
is, becaufe the 
difference of hot- 
ter or colder, 
moifter ot dryer, 
has a fen^ble ef- 
fect on the. aajte- 
nefs or gravity of 
the tones. 

I am, SIR, with 
great regard, 
Your moft hum- 
ble fervaht, 

JfpSBUA STEELE. 
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Explanation of the fyftemof mnfical pipes, brought from 
the Ifle of Amfterdam in the South Sea, by Captain 
Fonrneatix, to London, anno 1774, from exjperiments 
made by Mr. steele. 

The manner of blowing thefe pipes, in making thefe 
experiments, was the fame as people nfe to whiftle in 
the pipe hole of a drawer key. Of the tones, mark- 
ed on the drawing, the upper feries, which are exadt 
fifths to the lower, are esdieft produced by an unex- 
perienced perfon; and the lower feries, which we will 
Call fundamentals, with f<:|inewhat more addrefs and a 
weaker blaft. Befide the above mentioned tones, if the 

velocity of the breath be ihcrbafed a little, the five firft 
pipes will give odtaves to the fundamentals ; and if far- 
ther increafed, fliarp thirds, or tierces, above thefe oc- 
taves. ? In the pipes 64 7. and 9. I could neither 
make the oiStaves to the fundamentals, nor the fharp 
tierces; but in their jOte^, rninor, or flat-third, above 
the o^ave came, wlien the breath wsis urged beyond the 
degree requifitefo produce; th^ fifth. This minor third 
is ai|:|icd^|i|C of^ c^..th^'pLa^^-prder of tones produced 
froni^- filmic cfe not ^ pretend to account 

for. ' 'ifle||. fbllo'^ms^^'^.^'fewii the notes of the 
fevefiklfbh^'^hicli'^5[,|I^M^^ each pipe; but, in 
order tobrili^'then|i!mdfe'’Mthm compafs of the fcale of 
fivelin^, they oiftaye-lpwer than they 

IS, ■ 'iv; reallv 
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really are on the ppes. And alfo thofe tones which come 
with moft eafe are wrote in minims, as P or ^ 

thofe in the next degree, in crotchets, as J or ^ 

thofe ftill more dijB&cult, in qixavers, as C or 3 

and the moft difficult in femiqnavers, as I or 3 


I ft pipe 

3d and 5th 
pipes nnifons 

6th pipe 


8 th pipe 







2d pipe 

4th pipe 

yth and 9th 
pipes unifons 







Thefe tones are adapted to Englifli confort pitchy by the 
abO'Ve notes. From whence it is evident, that an ex- 
pert performer may exhibit the following feries^ and 

perhaps alfo the o<ftave to the fiindanaental vi- 




, though I could not, which leries ia fuf- 


iicieht for an infinite number of airs : 



In this feries the notes marked in. minims, being* thofe 
which are eafieft to be founded, ftmiifli two fyftems 
whith CQixefpond with d^nitions of the diatonic 

' i' h ■' ' '.and' 
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and chTomztic genera, according to Euclid, who defcribes 
the diatonic in defcending, xa}x tcvov, tovov, ^ ; 

and in afcending, yijjSlovm, ^ /iroyov ^ tovov* 



And the chromatic thus-, xcO^ T^LYjfitjmoyy ^ ^ 

iiiiloyiov.,. in defcending aiid afcending, vi-iiiomy,, ^ 
^lx}lQViov,j^T^i7)yjlomv» 
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But as the enharmonic requires intervals of the 

A'ejis, or quarter tone, and as it did hot appear hy thefe 
experiments, that the pipes qould ,e^h|hit any founds by 
fuch intervals,. I toncditde they are ndt capable of per- 
forming according to the enharmonic divilion of the 
tetrachord. . ' 
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VI, Remarks on a larger Syjiem of Reed Pipes from the IJle 
{?/ Am£terdain,TO/V^ fame Obfervations on the Nofe Flute 
of Otaheite. By Jofhua Steele, Efquire. 


TO SIR JOHN PRINGLE, BART. P. R. S. 

Margaret^ftrecr* 
Feb. 21 , 1775* 

Hcddc, Feb. 22, >'“1^ he iiotice takcii of my fmall endea- 
' A voiirs, by your illuftrious Society, does 

me much more. honour than I deferve; however, I re- 
ceive it, as I ought, with refpetfl and gratitude. I now 
inclofe to you fuch farther remarks as I have been able 
to make, by repeated trials, on the laft reed pipes you 
brought me from Mr.' banks; which, though much 
larger, and .more in number, are of the fame genus 
with the former. 1 have alfo examined the nofe-fiute 
of Otaheite, which Mr. banks favoured me with; and I 
lind it gives only four founds, with the firft degree ol 
breath, which are, in an afcending feries, by a femitone, 
a tone, and A femitone. Thus noted in confort-pitch, 



li 
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If urged with a ftroiiger breath, it will give o^iaves above 
thefe ; but it then becomes ill in tune : and I uiiderllood 
from Mr. Banks, the natives of Otalieite life no more 
than thofe firft four founds. Were I to give thefe notes 
denominations according to our fyiiem of mufic, they 
fhoiild be diftinguifhed thus, 



Notwithftanding the fmall extent of this feries, yet, by 
the aid of varying the meafure, it is capable of feveral 
different melodies, though the general call of them will 
bc' melancholy. As for example, 




adapted to the iiofe-flute, are, harmonically, the fame, 
VoL. LXV. L though 
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though rhythmically different; the latter having a de- 
gree of vivacity more than the former, in proportion to 
its meafure of time ; two bars of the firft, being equal, 
in length, to tliree of the fecond. 

I am, SIR, with great regard. 

Your very humble fervant, 

JOSHUA STEELE. 


Remarks on the larger fyffem of reed pipes from the 

ifle of Amfterdam. 


The fpecific difference between this and the fmaller 
fyffem-, defcribed before, will be underffood from the 
following obfervations. It confifts of ten pipes,, joined 
together in the fame manner as thofe of the fmaller 
fyffem. The firft nine pipes exhibit to the eye the 
fame figure as the fyffem. before defcribed in the draw- 
ing; and the tenth pipe (which is the additional) is a 
little longer than N“ 4. For in this larger fyffem, N'‘ 8. 
is thirteen inches long;, N° 4.. thirteen and a half, near- 
ly ; and N° i o . is fourteen inches. The founds which 
each pipe exhibit's eajifyy are. marked in minims^ as fob*, 
lows, and are noted agreeable to confort pitch : 


■ 

3 - 4- 5- ^ 7- 8. 9. 

10 . 




— — 

— 
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As the upper minims are fixths to thofe next under 
them, it follows, from the law of harmonic founds, that 
the lower minims are fifths to the fundamental founds 
of thefe pipes, which are written in quavers, to ihew that 
they are very difficult to be produced. The upper mi- 
nims of N° 1 . 2,. 3. 4. 5. and alfo of 10. are fliarp thirds, 
or rather, major tenths, to the fundamental found of 
each pipe. And the upper minims of N° 6. 7. 8. and 9. 
are nearly minor tenths to their fundamentals ; which 
circumftance feems to agree with what I remarked in 
the fmaller fyflem, as an extraordinary property, touch- 
ing the minor thirds. t But I will not yet afiert, that 
this property is altogether natural, becaufe I foimd fome •' 
of thefe latter pipes were partly obfl:ru<ff ed by accidental 
rubbifh, which was drawn out with difficulty; fo that I 
pretend not to decide, whether the caufe of their ' be- - 
ing, not quite, in the fame proportion of tune, as I found 
in the firffc fyftem, arifes from fome cafual injury, or from 
original intention, or original inaccuracy. :[: l have 
faid, the upper minims of N° 6. 7. 8.’ and 9. are nearfy 
minor tenths to their fundamentals ; becaufe, in faft, I 
found them fomething more than minor ^ and yet not 
majors wherefore I have ufed the mark (^), of a triple 
crofs, to fignify fomething more than (»), the double . 
crofs; and the mark of (x), a fingle crofs, to fignify a 
diejis^ or fomething iefs than (»), the dduhle crofs ; w hich 
laft, in the mo4ern practice of inufic, always means to 
fay, plus a femiione, neither more or lefs. For though 

f and f referred to from the foliowing pge. ‘ ' 

L2 '' '•■ 
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the nicety of the dkfts is ftealing iiifenlibiy into the fan- 
cy of fingers, and of fome other elegant miifical perfor- 
rners, it is not as yet adopted, or nfed as fnch, in the nota- 
tion of modern mufic. The interval between N° i . and 
2., in' thefe pipes, is only of two femitones ; whereas, that 
bety^en the N° i. and 3. of the fbiiner fyftem, w^as of 
thfee, femitones. The feries N° 3. 3. 4. and 5. and the 
ieries 6. ,7. .8. and 9. (both of which I have diffindtly 
anaisked within bars) have fimilar intervals in both fyl- 
=tems {making allowance for what I have faid in page 
7 3, + and |.,) Wherefore I imagine thefe, to have been 
themriginal extent of the whole modiilating feries, like 
the double tetrachord of the Greeks, and that the N° i . 
and N°: 10. are additionals at pleafure; as, in the fmal- 
iier fyftem., the interval between N° i. and 2. was a fe- . 
mitone greater than that between N° i. and 2. in the 
larger fyftem.; and N° 10. in the fmailer fyftera ■(■firft 
examined) was totally omitted, though I have feen two 
^others which had it. The founds in this larger fyftem 
are feven tones lower than thofe of the fmailer, which 
correfponds wdth the difference of their dimenlions ; the 
pipe W 4. in this fyftem meafuring nearly thirteen 
inches and a half in length, wdth diameter feemiiigly 
projxjrtional;. whereas the N'" 4. in the fmailer fyftem 
meafuEed'only feven inches and a quarter. By incfeaf- 
ingdhh yqiocity of the blaft, I found thefe pipes gave 
founds iMlLhigller^ which yv^xc/mr^bs above the upper 
minims or :oSm0 md jixibs, above the fundamentals ; 
tod with a Mttte mpie' ox Jbarp fourths y 

. ' ^ ' ‘ above 



[ 77 -] 

above the upper minims, which were oBave and flat fe^ 
tenths above the fundamentals. But thefe two (the 4th 
and fliarp4th above the upper minims) Ihould rather be 
conlidered as one note of latitude^ which by more or lefs 
velocity, or force of breath, makes in the N° i. 2. 3. 4. 
3. and 10. either a lharp 6th, or a flat 7th, to each of 
the fundamentals; or in the N° 6. 7. 8.. and 9. either a. 
flat or a Iharp 6th, 



fundamental ' fundamental. 

N°8. N°io. 

This note of latitude is- common to all tubes,, trum- 
pets, horns, &c. 

The following notes mark the afcendiiig feries of 
the founds of tiiis larger fyftem, omitting the funda- 
mentals, and giving only thofe wliich are more eafily 
obtained ► 

The numerical- figures flrew from witich. pipe the- 
notes were produced. 




Fifths above the fuppoled Tierces, or tenths, above 
fundamentals, produced the fuppofed funda- 
by a gentle blail, mentals, produced by a 

ilTonger blaft. 


VII. Defctiption 
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VII. Defcription of a new Dipping-needle, By Mr. J. Lo- 
rimer, of Penfacola, in a Letter to Sir John Pringle,, 
Bart, P. R, S. 


TO SIR JOHN PRINGLE, BART. P. R. S. 


SIR,. penfacola, Sept. 13, X7 7 5. 

Redcle, Feb. 2, T^HENEVER any one meets with a ter- ^ 
▼ ^ rella^ or fpherical loadftone, the firft 
thing he does is to find out its poles ; and having once 
difcovered them, he knows immediately how any fmall 
bit of needle will be affe 6 led, if it is placed upon any part 
of the furface of that terrella. The poles are moft readily 
difcovered by trying w'here the filings of iron, or a fmall 
bit of needle, will Rand ered: upon the terrella'^ and this 
is generally found, to be upon two points which are dia- 
metrically oppofite to one another. But the magnetic 
poles of the eaith feem to be fituated obliquely to one ano- 
ther (fee the Berlin Memoirs, 1757); but where they are 
adually fituated is hitherto unknown whether they are 
upon land or water; or in either cafe, whether wq can 
come nigh to them. Yet be thefe things as they may, it 
appears evident to me, that accurate obfervations, made; 
as near to thefe magnetic poles as pofiible, with a good 

dipping- 
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dipping-needle, are the fureft way to complete the mag- 
netic theory of this globe, analogous to the method we 
pTirfiie in examining the t£rT 6 'llci% But as ail the dipping- 
needles which I had feen, appeared to me to be very ill 
calculated, for the fea fervice at ieaft, I contrived one 
upon a different plan in 1764, and had it executed be- 
fore I left England, by Mr. sis son. I have called it an 
Univerfal Magnetic Needle, or Obfervation Compafs; 
becaufe I can by it take the dip and amplitude, and even 
the azimuth, w^ith only one alliftant, to take the altitude 
for me. The needle is of the fame fliape and fize nearly 
'7^ thofe ufed now for the compaffes of the royal navy, 
aird plays vertically upon its own axis, which has two 
■conical points, flightly fupported in two correfponding 
hemifpherical fockets, which are infected into the op- 
pofite hdes of a fmall upright brafs paralellogram, about 
one inch and a half broad and fix inches high. Into this 
parallelogram is %ed, at right angles, a Bender brafs 
circle, about fix inches diameter, filvered and graduated 
to every half degree, upon which the needle fliows the 
dip, by a vernier if you choofe; and this, for the fake of 
diftindion, 1 fliall call the circle of magnetic' inclina- 
tion. This brafs parallelogram, and confequently tbe 
ckcle of inclination, alfo turns horizontally upon two 
pivots, the one above and the other below, with 

■ fockets in the parallelogram. Thefe pi- 

■ (a) Mr. ’lisloiifj'tVi'ilis, Sliat ttefe fockets were conical as well as the ends of 

ithe axis, feems rao|l likely to be the cafe, as 

, they feem much more likely to anfwer Well than liemlfphefical fockets. 

■ ' ' % 


vots 
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vots are fixed in a vertical brafs circle, of the breadth and 
thicknefs of two-tenths of an inch, and of fuch a dia*- 
meter, as to allow the circle of inclination and the paral- 
lelogram to move freely round within it. This fecond 
circle I lhall call the general meridian. It is not gra- 
duated, but has a fmall brafs weight fixed to the lower 
part of it, to keep it upright; and the circle itfelf is 
fcrewed, at right angles, into another circle, of equal in- 
ternal diameter, of the fame thicknefs, and twice the 
breadth, which is filvered and graduated on the upper 
fide to every half degree. It reprefents the horizon, as 
It fwings freely upon gimbols, and is always nearly par- 
allel to it. The whole is contained in a neat mahogany 
box> of an 0(9:agon figure, with a glafs plate at top and 
one on each fide, for about two-thirds down. That part 
of the frame which contains the glafs lifts off occafi- 
onally. The whole box turns round upon a ffrong brafs 
center, fixed in a double plate of mahogany, glewed to- 
gether crofs-ways, to prevent its warping or fplitting; 
and.this again is fupported by three brafs feet, fitch as 
are ufed for the cafes of table knives, frofted that they 
'may not eafily flip, if the veflel fhould have any cohfi- 
derable motion. It has another fquare deal box to loick 
it up in, to preferve the glafs. See. when it is not wanted 
for'ufe; ' ' ^ ' ■' ' 

The ufe of this inffniment^is fery plain, as the incli- 
nation or dip is at any time apparent from infpe(5tidR 
only, andahb'the variation, if the frame is turned round 
dU the great -vertical circle lies exa;dlly in the phate of 
VoL. LXV. M . the 
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the true meridian : for the circle of inclination, being al- 
ways in the needle’s vertical plane, the edge of it will evi- 
dently point out upon the horizon, the variation E. or 
W. But at fea, when there is not too much motion, you 
turn the hrame ' round? till the vertical circle is in the 
plane of the Sun’s rays ; that is, till the Jhadow of the 
orie fide of it juli covers the other, and the edge of the 
circienf inclinatiph ^yill then give the magnetic ampli- 
tude, if the; Suii isjrifing of fetting ; but the azimuth at 
all other times' of ;the day, a,nd the true amplitude or azi- 
muth being found in the lifiiai way, the difference is the 
variation. If the modoh isconfiderable, bbferve the ex- 
tremes of the vibratipiy and take the mean for your 
magnetic arQj)Ii;^he of azimuth. When the Sun does 
hot.lhine fb to give a fhadow, you can fet the 

brafs circle’ in a Ime; with his body, if he is at all vifible 
by your eye. Thepfincip^ advantage at firfl: aimed 
at in this compafs, was to contrive a dipping-needle, 
which Ihould be fuMcieht for making obfervations at 
fea. ^s' thpfe nee^esf to be of ufe, mull be placed, by 
Tome mejms or other, iii fuch a mhmer as that all their 
fdbratiphs fliali be made in the true magnetic meridianj 
North and ^uth, btherw^ they are good for nothing. 
For if one of them if placed at right angles, acrofs the 
'magnetic line, it will ftand perpendicularly up and down 
m of the world; the leaH dip, therefore, is al- 

%ys ^ &is mag line. But the only method of 
fetting ja dipping-n^dde at fea, was to place it in a line 
, with 5hmpafs needle ; ^d tfis muft be 

^ very 
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very inaccurate, if they are at any confiderable diftance 
one from the other; or if they were near, the two nee- 
dles would influence one another, and neither of them 
could be true ; nay, fuppofing them for once to be pro- 
perly placed in this line, the leaf: motion of the fliip 
throws them out again. But. this inftrument has a con- 
ftant power in itfelf, not only of fetting itfelf in the pro- 
per pofition, but alfo of keeping itfelf fo; or of reftdring 
itfelf to the fame fltuation, if at any time it has loft it; 
and it is curious to fee how, by its double motion, it 
counteracts, as it were, the rolling motion of the velpl. 
I have only one thing farther to obfeive, that as it is im- 
poflible for human hands to make any inftrument ma- 
thematically true, fo when we have two graduations to 
look to, as in the prefent cafe, One on the North, and the 
other on the South of the heedle, W'e , ought to attend to 
both, and take the medium for the true dip or variation 
pretty nearly. But in this compafs there is another ipe- 
thod of examining the obfervations. Take a good’ arti- 
ficial magnet, and on the outfide of the compafs-bo^, 
point one end of it towards the needle, and by naoviiig 
your magnet you may thus guide the north-end* 
needle round to the fouth ; or, vice verfa, without open- 
ingyour compafs-box. The niagnptl^e^g then laiMS, 
the needle will come to ^ its true po|itippi^ i^^ter a few ^- 
brations: hut as both the needle' ajid the circle hf^in<§l- 
nation are how reverfedb;, it w^ iioh|)'oint exaCll^ 

(h) Mr. lorh^er' means, that the magnet fliould be applied In fiich man- 
ner as to'tnrn'tlieparailelograin and cirde’o€1ndfndti9ji'hkl^ Way'Ycto 
zoBtally, fo that that end o£ the axis of the needle wluch before pointed to the 
we% mall now point to the cafl:* 


M 


fame 
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lame divilioii as before^ yet a mean of the two will be the 
truth, as nearly^ I believe, as. it is poflible for any inJftru- 
ment to give it. 

Quere ift. May not a part of this fmall difference be 
attributed to the diredtion of the magnetic influence 
(whatever that be) in the fleel bar? and if fuch an expe- 
riment could be tried upon the prefent azimuth com- 
pafles,is it not probable, that the variation in them would 
be at leaft as lenlible.^ Quere ad. May not this be the 
caufe that two of the beft of them will differ a fmall mat- 
ter from one another ? Quere 3d. Would the ends of the 
needle being made thus CZ>, inftead of the fquare form 
^ be, in Ibme meafure, a remedy for this fmall variation I 

' I am, rnofl: refpe<3:fully, sir. 

Your moffc obedient humble fervant, 

J. LORIMER, 


Vin. BiU 
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VIII. Bill of Mortality for Cliefter for the Tear 1773. By 
J. Haygarth, M, D. F. R. S. 


Redde, Feb. a, ^ JT 'hAT Ghcfter is healthy to a very re- 
A markable degree, is ftill more ckarly 
evinced from the following tables, than in the regifter 
of iaft year. In 177a, one half of the inhabitants ap- 
peared to arrive at 20 years of age; a fa£t which feemed 
very lurprifing when compared with the proportional 
mortality in other towns, both of a larger and’ lefs fize. 
But, according to this year’s regifter^ one half have lived 
to be 36 years old. In 177a, one 111^15 and 3-4ths had 
lived to above 80, and this year i in 13^ 'xhele are very 
nncommon inftances of longevity for fo large a propor- 
tion of the inhabitants. The inhabitants of St. Michael’s 
pariflh were numbered to be 6 1 8, of whom this year ten 
have died; that is, a lefs proportion than i in 61. If 
the inhabitants of the whole city were numbered with 
the fame accuracy as thole of St. Michael’s, many im- 
portant conclufions, both medical and political, might 
with certainty- be deduced from the bill of mortality. 
The rafter of burials in the nine pariftie& are kept fepa- 
rate; hence, by comparing the number of inhabitants 
in each parilh with the burials in each, for a period of 
ye^, we may, on the moft evident foundation, difcern 
.1 ■ ' ' which 
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which part of the town is moft healthy. In a political 
view, fuch an account would furnifli the beft means of 
(lemqhftrating the accuracy of a table of the probabili- 
ties of life, formed from the regifter, and fupply uner- 
nR^'dafa for calculahpg annuities, the value of rever- 
iionapy .payments, and affurances on Jives. Such an old 
toymr;|S£>Ghefter, where the number of inhabitants has 
fiM-^any years fuffered little variation, and where the 
births and burials are nearly equal, is peculiarly well 
.^tted-to furnilh this important information. At the re- 
queft of Dr. price, author of the very ingenious effays 
annuities, See. an improvement is made in the firft 
table, by continuing the divilion of lives into periods of 
fiyu years, from 50 tUl 80, and from that age to the ex- 
tremity of life, by marJting exadlly the number dyiug 
ta every year; becaufe for want of fuch a regifter, tlie 
law, according to wbdeh life waftes after 80, is at pre- 
fent.almoft totally unknown, and the values of annui- 
ties on iingle and joint lives, incapable of being calcu- 
lated with any tolerable exa6faiefs, beyond 70 or 75. 
The following tables confirm the obfervation, that wo- 
men live longer than men. Of thofe who have lived to 
above 80, only i o are males, and 1 7 females ; the num- 
ber of widowers this year is 17, of widows 44. The 
‘ table of difeafes of different ages (N° II.) tonfirms in ge- 
neral the obfervations of Jaft year. It is e\ddent that no 
epidemic vifited this place in r 7 7 3 ; not one died of the 
meaftes', of iuiliary 'ffeyefi' aLhd' the lo- 

diihkcbu^''hfad'p^1^^ylln'g4t^^ ihb sdifeafe 

' fince 
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fince th.e former year, towards the end of which it cealed 
to be epidemic. Only one has died of the natural fniall- 
pox ; twelve were inoculated in Chefter, during "this 
year, and all recovered. In order to determine the uti- 
lity of inoculation, it is neceffary to afcertain, by an in- 
du(£tion of fadts, to what proportion of thofe who are in- 
fected, this difeafe is fatal in the natural way, I have re- 
ceived a very authentic account of the following faCt,. 
which is perhaps the more curious and inftru(5tive, 'as no 
medical practitioner whatever vifited any of the patients 
during the w'hole difeafe: at Kelfall and Afhtoiij, two- 
fmall Chefhire villages in this part of the county, on ah 
eminence of a dry abforbent fand rbch, 69 peffoiis have- 
had the fmall-pox during the laft feven months f of 
whom 1 2 have died, that is, i in 5 and 3-4ths. In con- 
firmation of laft year’s obfervation it is proper to remark* 
that between the ages of 1 5 and 50, more have died of 
confumptions this year, than of all other- difeafes. 

The II Id table Ihews, at one view, what difeafes were 
moft fatal in each month. 


'fABjhE 
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TABLE I. Deaths, Ages and Conditions. 
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iX, Experiments on a new Colouring Suhjianuc from the 
IJland of Arnfterdam m the South Sea. Made by Mr*. 
Peter Wouife, F.R. S. at the Define of Sir John Pringle, 
Bart. P. R. Si 


Redde, Feb, 2, fubftanceis of a light bright orange 

colour ; has a peculiar, though not a 
ftrong, fmell ; and, when handled, gives a yellow ftain 
to the Ikin, which does not readily wafli out with foap 
and water. Put on a red hot iron, it fmoaks, melts, 
and catches fire, leaving a caput mortuum. When boiled 
with water, it gives the liquor only a flight yellow tinge, 
which is but little heightened by the addition of a fixed 
alkaly therefore the colouring part of this fubftance is 
infoluble in water. Oil of vitriol put to it becomes of a 
red orange colour; but, when the acid is drained off, the 
refduum appears purple. Annotto, treated in the fame, 
manner, gives a blue colour. Spirit of wine, aether, 
fixed and volatile alcalies, as alfo foap, diflblve the co- 
louring part of this fubftance. To determine the 
quantity of colouring matter which it contains, two 
drams were digefted in a mattrafs, with four ounces of 
redtified fpirit of wine ; . the folution being filtered af- 
fumed a rich deep yellow colour, like a ftrong folution 
of faffiron or gumbouge with the fame ipirit; wha:t re- 
Vo L. LXY. O majned 
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niaUied in the filter was digefted a fecond time, with four 
ounces of frcfli fpirit of wine, and the liquor filtered; 
this folutioii was much weaker than the firft. The un- 
dilTolvcd part remaining in the filter after this fecond 
Iblutioii was digefted, a third time, with four ounces of 
frcfli fpirit; but the folution was now quite weak, and 
of a very pale yellow colour. I’hc rejiduwn being now 
deprived of its colouring portion, was flovdy dried, when 
it appeared of a very pale yelloiv colour, felt as foft as 
ftarch between the fingers, and weighed forty two grains; 
fo that two thirds nearly of this colouring fuhftance are 
foluble ill fpirit of wine; the undiftblved part is not fo- 
luMe in water, acids or alkalies. Put on a red hot iron, 
it fmoaks and catches fire without melting, leaving a ca- 
put mottuuMy andgivesafmellfimilartothat arifing from 
common vegetable matter. The firft folution in fpirit 
of wine, after ftanding twenty-four hours, depofits fome 
of its colour in the form of minute fpiculine cryftals, of 
an orange colour. The fecond and third folutions let fall 
none of their colour. The firft folution, dropped on pa- 
per, tinges it of a bright orange colour, the fecond gives 
a lively yellow colour, and the third a pale yellow. The 
firft folution, fufficiently diluted with fpirit of wine, 
makes a bright yellow ftain on paper, no way inclining 
orange, hut exadtly refembling that made by the 
fecontMution; hence it feems probable, that an orange, 
€plo|n isbnij a Vitriolic sethqr readily 

diffdlves tlie;cpfehri|ig p this fuhftance, and affords 
folutions of ne;^l^ bplour as thofe made with 

C'-. „ , ' fpirit 
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fpirit of wine. Oil of turpentine diiiblves but a fmall 
portion of it, and acquires only a pale yellov/ colour. 
A folution of fixed alkaly in water, digefted with this 
fubftance, dilTolves a large portion of its colouring part, 
and the folution is of a brownhli yellow colour. V olatile 
fpirit of fal ammoniac, feems to diffolve a larger portion 
of it than the fixed alkaly, and the folution is of a reddiili 
orange colour. A folution of foap in water, boiled with 
this fubftance, like wife diflblves its colouring part. All 
the foregoing folutions, except that in oil of turpentine, 
which was not tried, die iilk, cloth, and linen, of va- 
rious fliades of yellow and orange ; but thefe colours are 
difcharged, by boiling the dyed fubftances for fome time 
in foap and water. This colour can, therefore, be of 
ufe only in dying ftik and wool, for which purpofe we 
are already furniftied with good dyes. Few colours go 
fo far in dying as this new fubftance, and none dye fo 
fpeedily, efpecially when foap and water are ufed as the 
folvent; for a dip or two wull dye cloth or iilk of a lively 
yellow colour, when put into the mixture whilft hot.' 
Soap and water may be perhaps ufed With advantagej as 
the folvent for feveral other colours. 

From the foregoing experiments it appears, that this 
colouring fubftance, upon whicb. they haW been made, 
is of the relinous kind, and has a good deal of affinity 


O 


X, Experiments 
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X. Experiments and Obfer^uations on the GymnoUis Elec- 
■ trieus, or EleSirical Eel. By Hugh Williamfon, M. JD^ 
-'-ComMiinlc.dted by John Wallh, Efq, F. S. 


TO JOHN WALSH, ESQ. 

SIR, London Feb. 7 , 

Rsdde, Feb. 9, ^ 3 elcdtrical eel has lately engaged 

JiilL. the public attention, and yours in par- 
ticular, I have taken the liberty of fending you fome 
experiments which I made on that fifh : they are the 
lame that I had the pleafure of hiewing you laft winter, 
on my arrival from Penfylvania. If you apprehend they 
may tend to caif any light on that curious part of natu- 
ral hiftory, or to gratify the curiofity of the public, be 
pleafed to make any ufe of them you may think proper. 
Belides my own fliperficial acquaintance with the fub- 
je«51; of electricity, of which I am very confcious, there 
are other circumftances that may help to apologize for 
the imperfect Bate in which thefe experiments appear. 
The eel being lickened by the change of climate, its 
ohvner refttfed to let us take it out of the water, for the 
purpofe of ihakihg experiments, on reafonable terms ; 
and there were many experiment^ - which I could not 

make 
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make on it in the water, to my own fatigfa<frtion. While 
I made thefe experiments, the eel was kept in a large 
velTel, fupported by pieces of dry timber, abont three 
feet above the floor. Perhaps it may deferve notice, that 
a fmall hole being bored in the veflel in ^Yhich the eel 
was fwimming, one perfon provoked the eel fo as to re*^ 
ceive a fliock ; another perfon at the fame time, not in 
contadl with him, but holding his finger in the ftream 
that fpouted from the veflel, received a fhock alfo in that 
finger. From this and fundry other experiments, I am 
induced to believe, that the gymnotus has powers greatly 
fuperior to, or rather different from, thofe of the 
pedo^ which you have examined with fo much atten- 
tion. I have the honour to be, sir,. 

Your mofi: obedient 

and very humble fervant, •, 

HUGH WILLIAMSON, 

Philadelphia, flept. 3, 1773.; 

SOME weeks ago, a fea-faring man brought to this 
city a large eel, that had been caught in the province of 
Guiana, a little to the weftward of Surinam. It had the 
extraordinary power of communicating a painful fenfa- 
tion, like that of an eledlrical iliock, to people who 
touched it, and of killing its prey at a diftance. As !• 
have not heard that any other eel of this kind has ever 
been carried to any , of our continental colonics, or that 

anv 
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any of them have been feen in Europe, I ifliall take the 
liberty, after I have given a ihort clefcription of the fifli, 
to relate fuch experiments as I made, or alhilcd in ma- 
king, in hopes of difcoveriiig by what means it produced 
tJie eiFedls I have mentioned. The eel was three feet 
feven inches long, and about two inches thick near the 
head. On a tranfient view, it refembled one of our com- 
mon eels both in fliape and colour; but its head was fiat 
and its mouth tvide, like that of a cat-fifii, without teeth. 
A fin, which was above two inches broad, e}ftended along 
its belly, from the point of its tail to within fix inches of 
its head. This fin was almofi: an inch thick where it ad- 
hered to the body; the upper jjart of it was miifcular, 
but of a very different texture from the mufctilar j)art of 
the body ; the difference was obvious to the touch, for I 
had no opportunity of making any obfervations by dif- 
feding the fubjed. It was a native of frefii water, and 
breathed at the interval of three or four minutes, by lift- 
ing its head to the furface. 

EXPERIMENTS. 

I. On touching the eel with one of my hands, I per- 
ceived fuch a feiifation in the joints of ihy fingers as I 
received on touching a prime condudor or charged 
■phialj when no circle was formed ; or fuch as 1 have re- 
ceived^: ,a few fparks of the eledric fiuid have 

been coaf^ed through my fingers only. a. On 
touching the eel mbre roughly, I perteived a firailar ef- 
■fed ill my wrift and elbow. ’'^. Touching the eel 
, with 
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with an iron rod, twelve inches long, I perceived the like 
fenfation in the joints of the thumb and fingers with 
%vhich I held the metal. 4. While another perfon 
provoked the eel by touching it, I put my hand into the 
water at the difiance of three feet, and felt fuch a fenfa- 
tion in the joints of my fingers as when I had touched 
the eel, but not fo painful. 5. Some fmall fifties 
were thrown into the water where he was fwimming ; 
he killed them immediately, and ftvallowed them. 6. 
A cat-fifh thzt was at lead; one inch and an half thick, 
was thrown into the water where the eel was fwim- 
ming.; he killed it alfo, and attempted to fw'allow it, but 
could not. 7 . In order to difcover whether the eel 

killed thofe fifli by an emiffion of the fame fluid with 
which he affedted my hand when I had touched him, I put 
my hand into the water, at fome diftance from the eel ; 
another cat-fifliwas thrown into the water; the eel fwam 
up to it, but prefently turned away, without offering any 
violence. After fome time he returned; w'hen, feeming 
to view it for a few feconds, he gave it a fhock, by which 
it inftantly turned up its belly, and continued motion- 
lefs; at that very inffant I felt fuch a fenfatioii in the 
joints of my fingers as in experiment 4. 8. A third 

cat-filh was thrown into the water, to which tfie eel gave 
fuch a fhock, that it turned on its fide, but continued to 
give figns of life. The eel feeming to obferve this, as it 
was turning away, immediately returned, and ftriick it 
quite motionlefs. I could eafily perceive that tfie laft: 

( a) The Bayre de rio of Marcgravu, : / - 

ftiock 



i 98 ] 

Ihock was more fevere than the former. The eel never 
attempted -to fwallow any of thofe fifli after the firft, 
thongli-he killed many of them; and I always obferved, 
that when- he was going to kill one, he fwam direaiy up 
to ity aS if he was going to bite it; that when he came 
lip, ' hd Ibmetimes paiifed before he gave the fliock, at 
othdf times he gave the fhock immediately. When we 
removed any of thofe cat-filh, though apparently dead, 
hi -another veffel, they prefently recovered. 
Piih^ th^ are llunhed' by a fmall eledtrical Ihock w- ere 
fdiiiid to recover in the fame ndahiier. 9 . Toiiching 

th'e' edl'f to provoke it, wdth one hand, and at the 
fahie-ta’ihB'-’.hdidrng my other handdivthe water, at a 
fmall 'di^ilncej h^fl.iock pajSed thirdhgh both my arms, as 
iiTthd d^bf the heyden experiment. i o. I put the 
end of a wet ftick into the wmer, and holding it with 
one hand,' I touched the. del with the other; a fliock 
paffedhhrongh'^bbth' atms ais^ before. T i . Taking 
ahdthef gehtlemah mbofhpany by the hand, he touched 
the eel, while 1 held one of my hands in the water ; the 
ihock pafled through hs both. 13. Inftead of put- 
ting my hand into the water, at a diftance from the eel, 
as in the laft experiment, 1 touched its tail, fo as not 
to offend it, while’ my affiftant touched its head more 
roughly ; we both received a fevere Ihock. 1 3 , Eight 
03 ^ j^effons, taking hands, ftood in a circular form; 
the firft ill the touched the eel, while the laft put 
his feahd ihtb tild'^^ater, at Ibnie diftance from it; they 
all received a gentle ihock. 14; The above experi- 
ment 
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ment was repeated with no other variation thai). that the 
laft perfon touched the eel’s tail, while the firft touched 
its head ; they all received a fevere Ihock, 1 5. Ano- . 

ther gentleman and myfelf, holding the extremities of 
a brafs chain, one of us put his hand into the water, 
while the other touched the eel, fo as to offend it; the 
Ihock paffed through us both. 1 6 . 1 wrapped a filk 
handkerchief round my hand, and touched the eel with 
it, but received no ihock; although another gentleman 
felt the ihock, who, at the fame time, put his hand into 
the water, at fome diftance from the eel. 1 7. A great 

variety of other experiments were made by two perfons, 
one touching the eel near its head, the other putting his 
hand into the water, or touching it near the tail, form- 
ing a communication at the fame time between their 
hands, which were out of the water, by pieces of char- 
coal, rods of iron or brafs, a piece of dry wood, glafs, 
iilk, &c. The uniform refult of all thofe experiments 
was, that whatever ufes to convey the eleftrical fluid 
would alfo convey the fluid difcharged by the eel; and 
vice verfd, a brafs chain, that had very many links in it, . 
would not convey it, unlefs when the Ihock was fevere, 
or the chain tenfe. 18. One of the company being, 
infulated on glafs bottles, received feveral fliocks from 
the eel; but he exhibited no marks of -sk. plus ftate of. 
electricity, nor would cork-balls, fufpended by liiken 
threads, give any marks of it, either when they were 
fufpended over the eel’s back, or touched by the infu- 
lated perfon at the inftant he received the fhock. ,19* 
VoL. LXV. P A perfon 
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A perfon, holding a phial in one hand properly lined 
and coated for eledtrical experiments, put his hand to the 
tail of the fifli, while an affiftant, holding a fiiort wire in 
one hand that communicated with the inhde of the 
phial, grafped the fiih near its head, fo as to receive a fe- 
vere fliock in his hand and arm, but it j^aiTed no further. 
20. Two pieces of brafs wire, about the thicknefs of a 
crowds quill, were fcrewed, in oppofite diredtions, into a 
frame of wood, fo as to come within lefs than the hun- 
dredth part of an inch of contadt ; they were rounded at 
the point. I held the remote end of one of thofe wires, 
while an affiftant held the other; in the mean while, 
one of us putting his hand into the water near the eel, 
the other touched it fo as to receive a ftiock. We re- 
peated this experiment fifteen or twenty times with dif- 
ferent fuccefs : when the points of the wires were even 
fcrewed afunder, to the fiftieth part of an inch, the fliock 
never pafled in the circle; but when they were fcrewed 
up within the thicknefs of double-poft paper, the fhocks, 
fuch of them as were fevere, would pafs through us both; 
in which cafe, they doubtlefs leaped from the point of 
one wire to the other, though we were not fo fortunate 
as to render the fpark generally vifible. But it fliould be 
obferved, that the eel on wffiich we made thefe experi- 
ffierits, was not eafily provoked, and appeared to be in 
had health. I have frequently pafled my hand along its 
hack apd fides from head to tail, and have lifted part of 
its body ahove^^e water, without tempting it to make 
■my defehce.-'W,’ hA 3 ^qftOFriteMs-us,'i?h^vfuch eels in 
, ' ' ' ' Guiana 
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Guiana have fhocked his hand at the diftance of fome 
inches from the furface of the wateiv Perhaps fire emit- 
ted by eels lately taken, might be rendered vifible. 

From the above experiments it appears : i . That the 
Guiana eel has the power of communicating a painful 
fenfation to animals that touch or come near it. 2. 
That this effedt depends entirely on the will of the eel ; 
that it has the power of giving a fmall fliock, a fevere 
one, or none at all, juft as circumftances m.ay require. 
3. That the fliock given, or the painful fenfation com- 
municated, depends not on the mufcular adtion of the 
eel, fince it fliocks bodies in certain fituations at a great 
diftance; and fince particular fubftances only will con- 
vey the fliock, while others, equally elaftic or hard, re- 
fufe to convey it. 4. That the fliock muft therefore 
depend upon fome fluid, which the eel difcharges from 
its body. 5 . That as the fluid difcharged by the eel af- 
fedts the fame parts of the human body that ai'e affedted 
by the eledtric fluid; as it excites fenfations perfedtly fi- 
milar; as it kills or ftuns animals in the fame manner; 
as it is conveyed by the fame bodies that convey the elec- 
tric fluid, and refufes to be conveyed by other bo4ies 
that refufe to convey the eledtric fluid, it muft adfo be 
the. true elodtrical fluid; and the fliock given l|y this eel 
muft be, the true eledlricalfliock. 


P 2 
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XJ. M Account of the Gymnotus Ele6lrictis, or EleSirical 
Meir ^ Letter from Alexander Garden, M. D. 
jfMjS.lo Ellis, Efq. F. R, S. 


Ch»rles-Town, South Carolina, 
Aug. 14, 1774. 


'• Oj W'dafs^ 'fince,' I went to fee fome 
mS\ t,‘j v^iY. curious fifli, which were brought 

here atldi^nlne’hr^^ ago firotn Surinam ; alid I 
vP^^hotS j&r|)nSMahdd^h^t^ to bhfetW iftfcaUge''* 
jEha^f ^d ek^efierice their Wonderful properties. ’ d hM - 
before received fonie vague adcbunt of fuch a fifh ; ’ but I -* 
^iys^ Adi^ht, Vhat'hiUch'dFivh^ he^<i%as^' fdbu«< 
'^h^e*''ar^'hVe' offh^llrifiMe^ rib^%etb,-df 

^ flrWni 'lh'’ler^t!i^ fd dhf Se- fet Mght* ^ 
'■%h' fdrfdwihg’^defcii|di&^ made’hubftoni-^ ‘ 


IBC - 

t^d^&^ ahd largeft.’ It might MvebeehmUch more' 

of hanaint the ; 



fliU^re cdadhi th^^^ been more 

l^yfMhed. BUt tlh^ filh hath the amadng 
^ ^ ihdderi'ahid fb violelit'h fliock to 

'I 'think, 'an ab- 
k<kiii*4tely 'a living 
fpecimen, 
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fpecimen; and the perfon who owns them rates them at 
too high a price (not lefs than fifty guineas for the fmal- 
left) for me to get a dead fpecimen, unlefs one ihould die 
by accident; if that Ihpuld, happen, you may depend on 
having a more exa6i and accurate accoimt forthe Society.’ 

GEORGE BAKER, marinef, who brought them. here, in- 
tends to carry them to England; but as it is very uncer- 
tain whether they will arrive in health and all alive, I 
have recommended to him to get a finall. calk of rum, 
with a large bung, into which he may put any of^tfieni 
that may die, and fo preferve them for the inlpej51ipp.t:- 
and examination of the curious when hpiai^ives, ‘ 

The largeft of thefe filhwas three /eet, eight uichgSj 
in kngth, when extending itfelf moft, an^ height h^ye^ 
been from terttp fourteen m^es in circu^^ference ahout , 
the thickeft part of his l^dy. The head is largeyhrpa^^* 
flat, finopth, and iraprefled here and there with,hoies^ 
as if perforated with a blunt needle, efpecially towards,^ 
the fides, where they are more regularly ranged ip ^ lipe 
on each fide. The rojlrum is obtufe and rounded. * The 
upper and lower jaws are of an equal lengjtl^, j 

gape is large. The aoftmls are two op. e^chiide ; th^ 
large, tubular, and elevated, above the fv^f^ce,; ,and^ 
others finall, and level , with, the Ik^, place^^l^^edj-? 
ately behind the verge of at the diftance of , 

an inch afunder. The.tcy^ .are Tmall, flattilh, ajpd 
a blueilh colour, placed abquf. three quarters of an incl^ 
behind the nofiiiis, and more towards the 4ides of the: 
head. The whole head feems to be well ,Cppp^r^|j^j^ 

but 
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hut whether with hones or cartilages, I could not learn. 
The body is large, thick, and roundifli, for a confidera- 
hie diftance from the head, and then gradually grows 
fmaller, hut at the fame time deeper, or becomes of an ad- 
nadfor.m lhape, to the point of the tail, which is rather 
blunt. There are many light-coloured fpots on the back 
and lides of the body, placed at conliderable diftances in 
irregular lines, but more numerous and difiindt towards 
the tail. When the fifli was fwimming, it meafured fix 
inches in depth near the middle, from the upper part of 
the back to the lower edge of the fin, and it could not 
be more than two inches broad on the back at that place. 
The whole body, from about four inches below the head, 
feems to be clearly diftinguffiied into four dijfferent Ion-. 
gitudinal parts or divifionSi The upper part or back is 
roundifli, of a dark colour, and feparated from the other 
parts on each fide by the lateral lines'^ which, tp^ng their 
jife ojt the bafe of the head, juft al^ye. the pe<ftoraf fins, 
run; down the fides,: gradually converging, a® the fifli 
grows fmaller, tu the tail, and make fo vifible a depref-^, 
fion or furrow ih their courfe, as to diftinguifli, this from 
the fecond part or divifion, which may be properly cal- 
led the body, or at leaft, appears to be the ftrong mufcu- 
kr part of the fifli> ThillkW»d| divifion is pf a lighter 
^^id-inore clear blueifli cplohr thsmiflie' u^^ or back 
]|axt, and fesms to fwell out fomewhat on eatii fide, from 
t^edepcefiapn of the lateral lines; but; towards the lower 

or under or^3(harpen§dmto,the 

pri!J|efln^_^v:ery^dif- 

tinguifhable 
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tinguifhable from tlie other two diviiionSjbyits thinnefs,^ 
its apparent laxnefs, and by the reticulated Ikin of a 
more grey and light colour, with 'which it is covered. 
When the animal fwims gently in pretty deep water, the 
rhomboidal reticulations of the fkin of this carina are 
very difcernible ; but when the water is ihallow, or the 
depth of the carina is contradied, thefe reticulations ap- 
pear like many irregular longitudinal pliaz. The carina 
begins about fix or feven inches below the bafe of the 
head, and gradually widening or deepening as it goes 
along, reaches down to the tail, where it is thinneft. It 
feems to be of a firong mufcular nature. Where it firfi: 
takes its rife from the body of the fifli, it feems to be 
about one inch or one inch and an half thick, and is 
gradually Iharpened to a thin edge, where the fourth 
and laft part is lituated; videlicet y a long, deep, foft, wavy 
fin, which takes its rife about three or four inches atmofir 
below the head, and runs down along the fliarp edge of 
the carina to the extremity of the tail. Where it firft 
rifes it is not deep, but gradually deepens or widens as it 
approaches to the tail. It is of a very pliable foft con- 
fiftence, and feems rather longer than the body. The 
fituation of the anus in this filh is very fingular, being 
placed underneath, and being about an ihch ihbre for- 
ward than the pe£ioml fins j and confeqfiently confidera- 
bly nearer the It Is a pretty long rima in ap- 

pearance; but the ’aperture muft be very fmall, as the 
formed excrements are only about the fize of a quill of 
a enmmon dunghill fowl. There are two :pe(S!c^ar (if 1 
5 ' ttiay 
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may call them fo) fins, placed one on each fide, juft be- 
hind the head, over the foramina fpiratoriay which are 
fmall, and generally covered with a lax Ikin, fituated in 
the axilla of thefe fins. Thefe fins are fmall for the fize 
of the filh, being fcarcely an inch in length, of a very 
thin, dehcate confiftence, and orbicular fliape. They 
feem to be chiefly iifeful in fupporting and raifing the 
head of the fifh when he wants to breathe, ■which he 
does every four or five minutes, by raifing his mouth 
out of the water. This fliews that he has lungs and is 
amphibious, and foramina fpiratoria feem to indicate 
his having brancbia likewife; but this I only offer as a 
conjeffure, not being certain of the fadt. I muft now 
mention the appearances of a number of fmall crofs 
hands, annular divifions, or rather ruga of the fkin of 
the body. They reach acrofs the body down to the bafe 
of the Carina on each fide; but thofe that crofs the back 
feem to terminate at the lateral lines, where new rings 
take their rife, not exaidtly in the fame line, and run 
down to the carina* This gives the fifh fomewhat of a 
worm-like appearance; and indeed it feems to have fome 
of the properties of this tribe, for it has a power of 
lengthening or fhortening its body to a certain degree, 
for its own conveniency, or agreeable to its own inclina- 
tion. I have feen this fpecimen, which I have meafured 
three feet eight inches, fliorten himfelf to three feet two 
inches; bntbefidesthis power of lengthening or lliorten- 
ing his body, he can f^^ or backwards with 

apparently ^al eale to Mipfejffit ifhich M another pro- 

perty 
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perty of the vermicular tribe. When he fwims forward, 
the undulation or wavy motion of the fin and carina be- 
gin from the upper part, and move dovmwards; but 
when he fwims backwards, and the tail goes, fpremoft, 
the undulations of the fin begin at the extremity of the 
tail or fin, and proceed in fucceflion from that back- 
wards to the upper part of the body; in either cafe he 
fwims equally fwift. . Every now and then the fiih 
lays himfelf on one fide, :as it were, to. reft himfelf, and 
then the four feveral divifions of his body abovemen- 
tioned are very diftindtly feeh; videlic.st^ the .vermifomi 
appearance of the two upper divifions; the retiforni ap- 
pearance, of the carinai ^xiA the daft, or dark-colojured 
fin, whofe rays feem to be exceedingly foft and flexible, 
and. entirely at the command ofi'the;fi:r,Qng mufcular 
rina.- When he is takfenioutlof fhe'water, and laifipn his 
belly;thfe: earina and finiye toniie fide,--in thefiame man- 
ner aS'r'.the ventral fin ,of-the.2^^/i?od0;^?4oe,s,\when. he 
creeps on. the ground. I have been the: longer ^nd 
more particular in the defcrix^tioh of :the;:external ftruc- 
ture of this- animal’s body, becaufe, I 'think^ as- it is of a 
moft fingulac nature,:, and, -endowed, with foroe .amazing 
properties, even the moft ininute circuhiftaiTyQe.I wj-^,able 
to obferve - relating to- it flioiild -be mentaoned^. -i ; f 
Th©:>perfoh’ to. whom thefei anainalsj belong, calls 
them andinde^ ,ti»;|)nwer..they havf.of 

giving an elesaricalfliock to any perfon, or to any number 
,of perfons who join hands together, the extreme j^rfon 
on each fide touchii% thefiih, is.their 

Vql. LXV. Q aftoniflfing 
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aftonifliing property. All the five we have here are pof- 
fefled of this power in a very great degree, and com- 
municate the fliock to one perfon, or to any nnmber of 
perfons, either by the immediate touch of the fifli with 
the hand, or by the mediation of any metalline rod. The 
keeper fays, that when they were firft caught, they could 
give a muchftronger fliock by a metalline condudtor than 
they can do at prefent. The perfon who is to receive 
the fliock muft take the fifli with both hands, at fome 
confiderable diftance afmider,foastofornithe communi- 
cation, otherwife he will not receive it ; at leaft I never faw 
any one fliocked from taking hold of it with one hand 
only: though fome have allured me, that they were 
fliocked by laying one hand on him. I myfelf have 
taken hold of the largefl; with one hand often, without 
ever receiving a fliock ; but I never touched it with both 
hands, at a little diftance afunder, without feeling a fmart 
fliock. I have often remarked, that when it is taken 
hold of with one hand, and the other hand is put into 
the water over its body, without touching it, the perfon 
received a fmart fliock; and I have obferved the fame 
effect follow, when a number joined hands, and the 
perfon at one extremity of the circle took hold of, or 
touched the filh, and the perfon at the other extremity 
pht'his hand into the water, over the body of the filh. 
Ifhe Ihock was cornmunicated through the whole circle, 
^ the extreme perfons had touched 

^he'fifh. '■ ft feettts'’tp‘ 'differ widely -'ftom the tor- 
orfei&^i^'-'fc^''‘^^feich''i^finfoimed?'©f the 'manner 
' ' ” ■ ■ ■ ' " in 
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in which the beniimhin^ -efFe^i: of that fifh is commnni- 
cated. The fhock which our Surinam fifh gives, feems 
to be wholly electrical; and all the phaenomena or pro- 
perties of it esaiStly refemble thofe of the ele£tric mtra 
of our atrnofpiiere vrlien coliedied, as far as they are dif- 
coverabie from the feveral trials made on this fifh. This 
ftroke is communicated by the fame conductors, and in- 
tercepted by the interpofitioii of the fame original elec- 
trics, or ele«fi;rics per Je as they ufed to be called. The 
keeper of this fifii informs me, that he catched them in 
Surinam river, a great way up, beyond where the fait 
water reaches ; and that they are a frefh water fifh only. 
He fays, that they are eaten, and by feme people efteem- 
ed a great delicacy. They live on fiili, worms, or any 
animal food, if it is cut fmall, fo. that they can fwallow 
it. When fmall live fiflies are thrown into the water, 
they firft give them a fhock, which kills or fo ftupifies 
them, that they can fwallow them eafily, and without 
any trouble, if one of thefe fmall fiflies, after it is fhock- 
ed, and to all appearance dead, be taken out of the vefTel 
where the ele6trical fifh is, and put into frefh water, it 
will foon revive again. If a larger fifli than they .can 
fwallow be thrown into the water, at a tipie that they<are 
hungry, they give him fome fmart -fhocks,..tiiil'l\e is ap- 
parently dead, and tt^en they try to fwallow or fuck him 
in ; but, after feveral attempts, finding he is too large^ 
they quit him. Upon the moft careful mfpe(5lion of fuch 
fifh, I could never fee any mark of teeth, or the leaft 
wound or fcratch on them. When the electrical fifh 
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are hnngryj they are pretty keen after their food ; but 
they are foon fatisfied, not being able to contain much at 
one time. An eledtrical fifti of three feet and upwards 
in length cannot fwallow a fmall fiih above three or at 
moll three inches and a half long. Since I wrote the 
above defcription and remarks, I have had Mr. Ban- 
croft’s ElTay on the Natural Hiftory of Guiana put into 
my hands, in which I find an account of this animal; 
but, as I think that he has not been very particular in 
the defcription of it, I refolved ftill to fend you the above 
account, that you might judge for yourfelf. I obferve, 
that his account or defcription and mine differ in feveral 
things ; and amongfi: others, where he fays, that thofe 
fifh were ufually about three feet in length ; but the one, 
of which I have fent a flight defcription, was three feet 
eight inches. This fmall variation might indeed have 
happened without any error ; but I am told, that fome of 
them have been feen in Surinam river upwards of twenty 
feet long, whofe ftroke or fhock proved inftant death to 
any perfon that unluckily received it* 

I fliall be on the watch to procure a more accurate 
knowledge of, and acquaintance with, this animal; and if 
1 can learn any thing farther about it, you may depend 
cm my communicating it. 


XII. Experiments 
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XII. ^xperinients and Ohfer^oations in an heated Room. 
By Charles -Blagden, M. D. F. R. S, 


Redcle, Feb. i6, /i BOUT the middle of January, feveral 
' X A. gentlemen and myfelf received an in- 
vitation from Dr. george FORDYCE,to obferve the effeds 
of air heated to a much higher degree than it was for- 
merly thought any living creature could bear. We all 
rejoiced at the opportunity of being convinced, by our 
own experience, of the wonderful power with which the 
animal body is endued, of relifting an heat vaftly greater 
than its own temperature; and our curioftty was not a 
little excited to obferve the circumftances attending this 
remarkable power. We knew, indeed, that of late fe%’'e- 
ral convincing arguments had been adduced, and obfer- 
vations made, to fliew the error of the common opinions 
on this fubejft ; andthatDr. FORDYcxhad himfelf proved 
the raiftake of Dr. BOERHAAVE^‘’-'’and moft other authors, 
by fupporting many times very high degrees of. heat, in 
the courfe of a long train of important e:^peri®5.ents ; 
with which, and his moft philofophical conclufions from 
them, every lover of fcience muft eameftly wifh that he 
may foon favour the public. In the mean time time, I 
am happy in an opportunity of laying before this So- 
fa}- Elem, Chemiffi, tom, I, p. 277, 278, 
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detf the follo^riJlg ilioit account of fome of tliefe expe- 
rinientSj and of the vie\7S with which they were underta- 
ken; for the particulars of which I am o'bliged to Dr. 
FORDYCE himfelf. 

DR. CULLEN long ago fuggefted many arguments to 
Ihew, that life itfelf had a power of generating heat, in- 
dependent of any common chemical or mechanical 
means; tor, before his time, the received opinions were, 
that the heat of animals arofe either from fridion or fer- 
mentation w. Governor ellfs in the year 17^8 ob- 
ferved w, that a man can live in air of a greater heat than 
that of his body; and that the body, in this fituation, con- 
tinues its own cold. The Abbe chappe d’auteroche 
informs us, that the Ruffians ufe their baths heated to 
60° of REAUMUR’S thermometer, about 160 of Fah- 
renheit’s, without taking notice, however, of the heat 
of their bodies when bathing. With a view to add 
further evidence to.thefe extraordinary fadls, and to af- 
certain the real effeds of fuch great degrees of heat on 


(h) To do further juftice to the philofophy of this moft ingenious and reftwe- 
table profelibr, I nmft hero declare, that during my flay in Edinburgh, .from 
the year 1765 to r 769, the idea of a power In animals of cold (that was 

the exprcliion) when the heat of the atmofphcre exceeded the proper temperature 
their bodies, was pretty generally received among the ftiidents of ishyllc, from 
Br: cuUiK’s arguments,- in confequence of which I applied athemiometor, in 
a hot 4 immer.^day, totlie belly of a frog, and found the quickfilver fmkfeveral 
^^Cf ;.,%^4e^penmentindee but ferving to confirm the general faa, that 

, ^ communication of heat. 

'p) 'Phiio%hictaTrinMbns;wol;T.y 75^ ' 

(d) Voy. en Sibicfe,ilbssft,:E;p|ip. , ‘ ; , , , 
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the human body, Dr. fordyce tried the following expe- 
riments. 

He j)rocured a fuite of rooms, of which the hotteft was 
heated by flues in the floor, and by pouring upon it boil- 
ing water; and the fecond was heated by the fame flues, 
w'hich paired through its floor to the third. The firll 
room was nearly circular, about ten or twelve feet in dia- 
meter and height, and covered with a dome, in the top 
of which was a fmall window. The fecond and third 
rooms were fquare, and both fumiflied with a Iky-light. 
There w'as no chimney in thefe rooms, nor any vent for 
the air, excepting through crevices at the door. In the 
firft: room were placed three thermometers ; one in the 
hotteft part of it, another in the cooleft part, and a third 
on the table, to be.ufed occafionally in the courfe of the 
experiment: the frame of this laftwas made to turn back 
by a joint, fo as to leave the ball and about two inches of 
the ftem quite bare, that it might be more convenient! 
applied for afcertaining the heat of the body, and feve- 
ral other purpofes. 


EXPERIMENT!. 

In the firft room the higheft thermometer ftood at 1 2 0°, 
theloweft at 1 1 o"’; in the fecond room the heat was from 
90° to 85°; the third room felt moderately warm, wiiile 
the external air was below the freezing poiiit. About 
three hours after breakfaft, Dr. FORDYfcE having taken 
off all his cloaths, except his fhui:, in the third room, and 
being furnifhed with wooden ftioes, or rather fandalsffed 
on with lift, entered into the fecond room, and ftaid five 
T minutes 
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mimites in a heat of 90°, when he began to fweat gently. 
He then entered the firft room, and hood in the part heated 
to 1 10°; ill about half a minute his iliirt became fo v/et 
that he was obliged to tlirow it aiide, and tlicii the water 
poured down in ftreams over his whole body . Having re- 
mained ten minutes in this heat of 110°, he remot'cd to 
the part of the room heated to 1 2 o"; and after ftaying there 
twenty minutes, he found that the thermometer placed 
under his tongue, and held in his hand, flood juft at i o 0°, 
and that his urine was of the fame temperature. His pulfe 
had gradually rifen tillitmade 145 pulfatioiisina minute. 
The external circulation was greatly increafed ; the veins 
had become very large, and an univerfal rednefs had dif- 
fufed itfelf over the body, attended with a ftrong feeling 
©f heat. His refpiration, however, was but little affedled. 
Here Dr. fordyce remarks, that the moifture of his fkin 
moft\ probably proceeded chiefly from the condenfation 
of thoivapoth' fljiitheiroom upon his body. He concluded 
ihi^ expemiineot! in fthe fecond room^ by plunging into 
water heated ;to 1 06° ; ; dnd, after having been wiped dry, 
wasjeorried home fin 4; chair ; but the circulation did not 
luhfldetfor two hours, after, which he walked out in the 
opbh ^felt the cold. 

riti - f 1 f , ' 
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room the higheft thermometer varied from 
. 1 . Dr. fordy'ce hav- 
dteg>il^frdi^:lib?&i»^j#ilMhg.4:oidi©hamber, went into the 
dieattrf'? '.poured down' in 

ifrfeams over his whole bc^y, fo as to keep that jpeurt of the 
' : ■ ■ floor 
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floor where he flood conftantly wet. Having remained 
here fifteen minutes, he went into the heat of 130°; at 
this time the heat of his body was 100°, and his pulie 
beat 1 26 times in a minute. While Dr. fordyce flood in 
this fituation, a Florence flafk was brought in, by his or- 
der, filled with water heated to 100°, and a dry doth, with 
which he wiped the furface of the flalk quite dry ; but it 
immediately became wet again, and flreams of water 
poured down its fides ; which continued till the heat of 
the water within had rifen to 122°, when Dr. fordyce 
went out of the room, after having remained fifteen mi- 
nutes in an heat of 1 30° ; juft before he left the room his 
imlfe made 139 beats in a minute, but the heat imder 
liis tongue, in his hand, and of his urine, did not exceed 
1 00°. Here Dr. fordyce obferves, that as there was no 
evaporation, but conftantly a condenfation of vapour on 
his body, no cold was generated but by the animal pow- 
ers. At the conclufion of this experiment. Dr. fordyce 
went into a room where the thermometer ftood at 43“, 
drefled himfelf there, and immediately went out into the 
cold air, without feeling the leaft inconvenience; on 
which he remarks, that the tranfition from very great 
heat to cold is not fo hurtful as might be expedled, be- 
■ caufe the external circulation is fb excited, as not to be 
readily overcome by the cold. Dr. fordyce has fince 

had occafion, in making other experiments, to go fre- 
quently into a much greater heat, where the air was dryj 
and to ftay there a much longer time, without being af- 
fe^ed nearly fo much, for which he afligns two realons; 

VoL. LXV. R that' 
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that dry air does not communicate its heat like air fatu- 
rated with mold: are; and that the evaporation from the 
body, ’^\'hich takes place when the air is dry, affifts its 
living powers in producing cold. It mult he imme- 
diately perceived, that, belides the principal objcdt, thcfc 
curious experiments throw great light on many other 
very important fubjedts of natural philofophy. 

Janpary 23. The honourable Captain phipps, Mr. 
BANKS,, Dr. soLANDER, and myfelf, attended Dr. for- 
DYCE to the heated chamber, which had ferved for many 
of his experiments with dry air. We went in without 
taking off any of our cloaths. It w'as an oblong-fquare 
room, fourteen feet by twelve in length and width, and 
eleven in height, heated by around Itove, or cockle^ of call 
iron, which, flood in the middle, with a tube for the fmoke 
carried from it through one of the fide wails. When we 
firft entered the room, about 2 o’clock in the afternoon, 
the quickClyer in a thermometer which had been fuf- 
pended there flood above the 1 5 oth degree. By placing 
feveral thermometers in different parts of the room we 
after^airds foupd, that the heat was a little greater in 
fQinPjpliices than in others ; but that the whole difference 
ne.ve*: exqe^ 4 ed 20°. We continued in the room above 
piiirptes, ip \ybich time the heat had rifen about 1 2°, 
the firff part of bur flay. Within an 
we went into'this room again, without 
though f he heat was con- 
ffderabiy;ki<p^fed,v;:ipjj^|x>n,^ the room a third 
^ time,''-' betwe’eh' ffk cfdbdk.after? ..dinner,' we ob- > 

■ ' v':. ' ’■ '"ferved 
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ferved the qiiickiilver in our only remaining thermo- 
meter at this great heat had fo warped the ivory 

frames of our other thermometers that every one of 
them was broken. We now ftaid in the room, all to- 
gether, about lo minutes; but finding that the thermo- 
meter funk very faft, it was agreed, that for the future 
only one perfon lliould go in at a time, and orders were 
given to raife the fire as much as poffible. Soon after- 
wards Dr. soLANDER entered the room alone, and faw 
the thermometer at 210 ° ; but, during three minutes that 
he ftaid there, it funk to 196°. Another time, he found 
it almoft five minutes before tlie heat was leffened from 
2 1 0° to 1 9 6°. Mr. BANKS clofed the whole, by going'lh 
when the thermometer flood above 211°; he remained 
feven minutes, in which time thequickfilver had funk to 
198°; but cold air had been let into the room, by a pdrfoh 
who went in and came out again durmgMr. ban ks’s ft'ay. 
The air heated to thefe high degrees felt unpleafantly 
hot, but was very bearable. Our moft uneafy feeling was 
a fenfe of fcorching on the face and legs ; our legs parti- 
cularly buffered very much, by being expofed more fully 
than any other part to the body of the ftove, heated fed- 
hot by the fire within. Otir refpiration was not it all kf- 
fedted; it became neither quick nor laboriotis^^he oiiiy 
difference was a want' of that refrelhing fenfation which 
accompanies a full inlpillatibh of ddbl iir; Our time ysras 
fo taken up with other bbfervations that w^e did nqt 

(e) This thermometer fiands, near the bcjiling point, aboyt 
high; the icale is Fahrenheit’s. 

• ' R 2 
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comit our pulies by the watch : mine, to the heft of my 
judgment by feeling it, beat at the rate of loo pnlfa- 
tions in a minute, near the end of the firft exj)eriment; 
and Dr. solander’s made 92 pnlfations in a minute 
fdon after we had gone out of the heated room. Mr. 
BANKs:iAyeated profufely, but no one elfe; my flairt was 
oitly damp at the end of the experiment. But the moil: 

ftriking egedts proceeded from oiir power of prefery- 
'ing^ our ria,tnra| temperature. . Being now in a fitiiation 
.in’ which; our bodies bore a very different relation to 
the furrounding atmofphere from that to which we had 
been accuftojned, every Inoment prefented a new ph»- 
noihenoil. Whenever we breathed on a thermometer the 
fuickfdver funk feveral degrees. Every expiration, parti- 
cularly if made with any degree of violence, gave a very 
pleafant impreflion of coolnefs to our noftrils, fcorched 
juft before by the hot air.ruihing againft them when we 
iiifpimd. In the fame manner our now cold breath agree- 
ably codfed our.fingers whenever it reached them. Upon 
tpuchii^ my fide^ it, felt cold like a corpfe; and yet the 
a&ual heat of my hody^ tried under my tongue, and by 
clofely the thermometer to my ikin, was 98%, 
abmit a degree higher, than its ordinary temperature, 
When the heat oi the air began to approach the higheft: 

this apparatus was capable of producing^ 
WP in the room prevented it from riling any 

higto; i«had.beenpreviou%m^ 

point, inevitably fuhh h» Every experiment furniftied. 
proofs'of thisi’ firft, ■'the: thermo-- 

, ‘ 3 ' ' , ■ ■ - ■ meter 
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fmeterw^s ftatibnary : in the fecond,it fiinka little diirihg 
the iliort time we ftaid in the room : in the third, it funk 
fo faft as to oblige us to determine that only one perlon: 
lliould go ill at a time: and Mr. banks and Dr., solan- 
DER each found, that his fingle body lyas fufiicient to, 
link the quick filver very fall, when the room was brought 
nearly to its maiximum of heat.. 

Thefe experiments, therefore,, prove in the*clearefc 
manner, that the body has a power of deftroying heat.. 
To fpeak juftly on this fubjedt, we muft call it a: power oT 
deftroying a certain degree of heat comhiunicated with- 
a certain quicknefsi Therefore in' eHirtiating the heat 
which we are capable of refifting, it is heceflary to take^ 
into conlideration not only what degree of heat would 
be communicated to our bodiesj if they poffeffed no re-- 
filling power,. by the heated body, before the equilibnum. 
of heat was effected ; but alfo what time that heat would 
take in paffing from the heated body into our bodies. 
In confequence of this compound limitation of oiif f e- 
fifting power, we bear very different degrees of heat iia. 
different mediums. The fame perfon'^ho felt hoih- 
convenience from air heated to 2,11°, could iiot 
quickfilver at 1 20'’, and could juft bear re^^^^intpf 
wine at 130";. that is, quiekfilver heated .to fid o,° fur<- 
nillied, in -a given time,, more living powers 

to deftroy, than Or air to' 2 1 1 

■ ' ■ ■ ' "" ' ' ' ' d-hd 

(0 Tfit'fc numbers are the refolt of foim experiments \fhldi 
#11 tte'firft of February-^ ba a apom where the heat of the ait was 6^^* ' 
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And we had in the heated room where our experiments 
were made, a llriking though familiar inftance of the' 
fame. All the pieces of metal there, even our watch- 
chains, felt fo hot, that v/e could fcarcely bear to touch 
them for -a moment, whilft the air, from which the me- 
tal had derived all its heat, w^as only unideafant. The 
ilownefs with which air comrriunicates its heat was fur- 
ther fllewnj' in' a remarkable manner, by the thermome- 
ters we brought with us into the room, none of w'hich 
at the end of twenty minutes, in the firft experiment, 
had acquired the real heat of the air by feveral degrees. 
It might be fuppofed, that by an adtion fo very different 
from that to which we are accuftomed, as deftroying a 
large quantity of heat, inftead of generating it, we muft 
have been greatly difordered. And indeed we experi- 
enced fome inconvenience; our hands fhookvery much, 
and we felt a confiderable degree of languor and debi- 
lity ; I had alfo a noife and giddinefs in my head. But it 
was only a fmall partof ourbodies that exerted the power 
of deftroying heat with fuch a violent effort as feems nc- 
celiary at firft fight. Our cloaths, contrived to guard us 
from cold, guarded us from the he^t on the fame prin- 
ciples. Underneath we were furrounded with an atmo.- 


SAN^s and I founcl that we could bear fpirits which had been conlidcrahly heated 
alia 'wife novir cooling, when the thermometer came to the 130th degree ; cool- 
a£; 1 %° coaling water at 123 ° ; cooling quickfilver at 1 1 7°. And thefc 
mpeliy determined ; fo that though we could bear w'ater very 
well at Jiff we could hot bear it at 123°, an experiment in which Dr. soxan- 
D ER joined us, /And our feeimpyjtiA to. all thefe points, feemed pretty 

cxaSIy tihe 'fame; 

s , fphefe 
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fphere of air, cooled on one fide to 9 8 by being in contact 
with our bodies, and on the other fide heated very flowly, 
hecaiiic woollen is fiich a bad conduflor of heat. Ac- 
cordingly I found, toward the end of the firfi: experiment, 
that a thermometer |)tTt under my cloaths, but not in con- 
tact with my fkin, funk down to 1 1 0°. On this princi- 
ple it was that the animals, fubjecfied by M. tillet to 
the interefting experiments related in the Memoirs of the 
Academy of Sciences for the year 1 7 64, bore the oven 
fo much better when they were cloathed, than when they 
were put in bare : the heat a6tually applied to the greatefi: 
part of their bodies was confiderably lefs in the firfi: cafe 
than in the laft. As animals can deftroy only a certain 
quantity of heat in a given time, fo the time they can 
continue the full exertion of thisdeftroying power feems 
to be alfo limited; which may be one reafon why we 
can bear for a certain time, and much longer than can 
be neceffary to fully heat the cuticle^ a degree of heat 
which will at length prove intolerable. Probably both 
the pow'^er of defiroying heat, and the time for \vhich it 
can be exerted, may be increafed, like mofi: other facul- 
ties of the body, by frequent exercife. It might bq partly 
on this principle that, in hL tillet’s experimentSj the- 
girls wipo had been ufed to attend the oven bore, for ten 
minutes, an heat which would raife Fahrenheit’s ther- 
mometer to 280*^: hi our, experiments, however, not 
one of ns thought he fuiSered the greatefi: degree of heat 
•that he was able to fupporh . 

; A principal. 
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A principal ufe of all thefe fa£ts is, to explode the 
common theories of the generation of heat in animals. 
No attrition, no fermentation, or whatever elfe the me- 
chanical and chemical phyficians have devifed, can ex- 
plain a power capable of producing or deftroying heat, 
juft as the circumftances of the lituation require, A 
.power of fucli a nature, that it can only be referred to 
the principle of life itfelf, and probably exerdfed only 
in thofe parts of our bodies in which life feems pecu- 
liarly to refide. From thefe, with which no confidera- 
ble portion of the' animal body is left unprovided, the 
generated heat may be readily communicated to every 
particle of inanimate matter that enters into our com- 
polition. This power of generatmg heat feems to at- 
tend life very univerfally. Not to mention other well 
known experiments, Mr. hunter found a carp pre- 
ferve a coat of fluid water round him, long after all the 
Teft of the water in the velTel had been .congealed by a 
very ftrong freezing mixture. And as for infeds, Dr. 
MARTI NE obferved, that his thermometer, buried in 
‘the midft of a fwarm of bees, rofe to 97“. It feems ex- 
tremely probable, that vegetables, together with the 
many other vital powers which they poflefs in common 
with animals, have fomething of this property of gene- 
raidng heat. I doubt, if the hidden melting of fnow 
which falls upon grafs, whilft that on the adjoining gra- 
V# w;^ 0ontinufis fo many hours unthawed, can be ade- 
quately explained on any other fuppofition. Moift dead 
Eiiys Medical and PbjlofophicaV p‘ 33** 
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flicks are often found frozen quite hard, when in the 
fame garden the tender growing twigs are not at all af- 
fedled. And many herbaceous vegetables, of no great 
fizfe, reiift every winter degrees of cold which are found 
fafficient to freeze large bodies of water. . It may be 
proper to add, that after each of the above mentioned 
. experiments of bearing high degrees of heat, we went 
out immediately into the open air, without any precau- 
tion, and experienced from it no bad effedlr The lan- 
guor and lhaking of our hands foon went off, and we 
have not lince fuffefed the leaffc mconvenience. 


,.yo 
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XIII. ‘The fuppofed ILffeB of boiling upon Water ^ in difpojing 
it to freeze more readily^ afcertained by Experiments. 

■ By Jofepli Black, M. D. Profejfor of Cbemijiry at Edin- 
burgh, in a Letter to Sir John Pringle, Bart. P. R. S. 


TO SIR JOHN PRINGLE, BART. P. R. S. 

DEAR SIR, Edinburgh, Feb. 1 1 , 1775. 

Redde, Feb. TT 7 E had lately one day of a calm and 
I77S- VV clear frofl; and I immediately feized 
the opportunity, which I mijQTed before, to make fome 
experiments relative to the freezing of boiled water, in 
comparifon with that of water not boiled. I ordered 
fome water to be boiled in the tea kettle four hours. I 
then filled with it a Florentine flalk, and immediately 
apply ed fnow to the flalk until I cooled it to 48° of 
FAHRENHEIT, the temperature of fome unboiled water 
which flood in my ftudy in a bottle ; then putting four 
ounces of boiled, and four of the unboiled water, fepa- 
rately, into two equal tea cups, I expofed them on the 
outfide of a north window, where a thermometer pointed 
to The confequence was, that ice appeared fiirft 

upoh the boiled water; and this, in feveral repetitions of 
the experiment, with the fame boiled water, fome of 

which 
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wbich. were made nine hours after it was poured out of 
the tea kettle. The length of time which intervened 
between the firft appearance of ice upon the two waters 
was different in the different experiments. One caufe of 
this variety was plainly a variation of the temperature of 
the air, which became colder in the afternoon, and made 
the thermometer defcend gradually to 25°. Another 
caufe was the difturbance of the water ; when the un- 
boiled water was difturbed now and then by ftirring it 
gently with a quill tooth-pick, the ice was formed upon 
it as foon, or very nearly as foon, as upon the other; and 
from what I faw, I have reafon to think, that were it to 
be ftirred incelfantly, provided at the fame time the ex- 
periment were made with quantities of water, not much 
larger or deeper than thefe, it -would begin to freeze full 
as foon. In one of thefe trials, having infpedted my tea 
cups when they had been an hour expofed, and finding 
ice upon the boiled water, and none upon the other, I 
gently ftirred the unboiled water with my tooth-pick, 
and faw immediately, under my eye, fine feathers of ice 
formed on its furface, which quickly encreafed in fize 
and number, until there was as much ice in this cup as 
in the other, and all of it formed in one minute of time, 
or two at moft. And in the reft of the trials, though the 
congelation began in general later in the unboiled water 
than in the other; when it did begin in the former, the 
ice quickly encreafed fo as, in a very fliort time, to equal, 
or nearly equal in quantity,- that which had been formed 
more gradually in the boiled water. The opinion, 

S 2 therefore, 
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tlierefore, which I have formed from what I have hi- 
therto feen is, that the boiled and common water differ 
from one another in this refpedt ; that whereas the com- 
mon water, when expofed in a ftate of tranquillity to air 
that is a few degrees colder than the freezing point, may 
eafily be cooled to the degree of fuch air, and ftill conti- 
nue perfedlly fluid, provided it ftill remain imdifturbed : 
the boiled water, on the contrary, cannot be preferved 
fluid in thefe circumftances ; but when cooled down to 
the freezing point, if we attempt to make it in the leaft 
colder, a part of it is immediately changed into ice ; after 
which, by the continued aftion of the cold air upon it, 
more ice is formed in it every moment, until the whole 
of it he gradually congealed before it can become as cold 
as the air that furrounds it. From this difcovery it is 
eafy to underftand, why they find it neceflary to boil the 
water in India, in order to obtain ice. The utmoft in- 
tenfity of the cold which they can obtain by all the means 
they employ, is probably not greater than 31° or 30° of 
FAHRENHEIT’S thermometer. Common water, left un- 
difturbed, will ealily defcend to this degree without freez- 
ing; and, if they have not the means of making it colder, 
may continue fluid for any time, provided it be not dif- 
turbed : the refrigerating caufes of that part of the world 
wheii they have done fo much, have done their utmoft, 
and can no further upon the Water. But this cannot 
Mp|>ai to the boiled water; when the refrigerating 
qaufes hSfe coOled it to gi®, the next they produce, 
is to occafion in it the he^ihtflng' of congelation, while 

the 


1 
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the water is- afterwards- gradually aftbmimg the form of 
ice, we know, by experience, that the temperature of it 
mnft remain at 3 a°; it cannot be made colder, fo long as 
any confiderable part of it remains unfrozen The re- 
frigerating caufes continue, therefore, to have power over 
it, and to adt upon it, and will gradually change the whole 
into ice, if their adlion be continued fuificiently long. 

The next objedl of inveftigation may be the caufe 
of this difference between the boiled and the common 
water. In confidering this point, the following idea 
was fiiggefted. As w^e know from experience^ that by 
difturbing common water, we haften the beginning of 
its congelation, or render it incapable of being cooled 
below 32°, without being congealed; may not the only 
difference between it and boiling water, when they are 
expofed together to a calm ffoffy air, confiff in this cir- 
cumftance : that the boiled water is neceffarily fubje< 5 ted 
to the adlion of a difturbing caufe, during the whole 
time of its expofure, which the other is not r One effedl 
of boiling water long, is to expell the air w^hich it natu- 
rally contains ; as foon as it cools, it begins to attraft and 
abforb air again, until it hath recovered its former quan- 
tity ; but this probably requires a confiderable time. Du- 
ring the whole of this time, the air entering into it muft 
occafion an agitation or difturbance in the water, which, 
though liot fenfible to the eye, may be very effedtual in 

{a) Common water, wlien cooled in a ftate of tranquillity to feveral degrees 
below the freeing point, will fuddenly rife up to it again, if difturbed in fach a 
manner as to occafion in k a beginning of congelation. 

preventing 
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preventing it to become, in the leaffc, colder than the 
freezing point, without beginning to freeze, in confe- 
quence of which its congelation muft begin immediately 
after it is cooled to that point. When I reflecSt upon 
this idea, I remember a fadl which appears to me to fup- 
poit it ftrongly. Fahrenheit was the firft perfon w^ho 
difcovered that water, w^hen preferved in tranquillity, 
may be cooled fome degrees below the freezing point 
without freezing. He made the difcovery while he was 
endeavouring to obtain ice from water that had been 
purged of^its air: with this intention he had put fome 
water into little glafs globes, and having purged it of air, 
by boiling and the air-pump, he fuddenly fealed uj) the 
globes, and then expofed them to the frofty air. He was 
furprized to find the water remain unfrozen much longer 
than he expedled, when at lafi: he opened fome of his 
globes, in order to apply a thermometer to the water, or 
othen-yife examine what ftate it was in. The immediate 
confequence of the admiflion of the air w'as a fudden 
congelation which happened in the water ; and in the 
lelt t>f his globes, a limilar |)rodu6tion of ice was occa- 
fioned % lhaking them. The inference that may be 
drawn from thefe experiments of Fahrenheit’s is fuffi- 
ciently obvious; it appears to me to remove ail doubt 
with regard to the above luppofition. Before thefe 
experiments of Fahrenheit occurred to my memory, I. 
had planned a few, fuggefted by the above fuppofition, 
that might have led to the fame conclufion ; but the fiiort 
doi-ation of the froft, for one day only, did not give me 
time to put them in execution. 


Xiy. EXPE- 
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experiments on the dipping needle. 

Stromnefs in the ifles of Orkney, lat. 58° 59' North, 
long. 5° 30' Weft from London, June 9, 1774. 


75 50 

76 o 

75. 45 
75 45 
75 40 

74 55 

75 o 
75 2^0 
75 25 

75 

76 10 
76 15 


► The index placed Eaft. 

/ The index placed Weft. 

The poles of the needle changed, the index 
placed Weft. 


76 25 

77 Q 


} 


jy , 

The index facing the Eaft. 


In thefe obfervations the needle was placed horizon- 
tal, and the vibration continued between nine and ten 
minutes. The inftrument was fet in the middle of a 
room up one pair of ftairs; but being apprehenlive that 
the iron-grate, fender, poker, and tongs, might, in fome 
meafure, alFedl the needle, T determined to make a trial 
in the open air, and in a place free from fuch obftacles. 
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EXPERIMENTS ON THE DIPPING NEEDLE. 

On. the Holms in the entrance of Stromnefs Harbour, 
June s 3 , 1 7 7 4^ Variation per aiimuth 24^ Wefterl y. 
Long, from Londoir 3° 30" Weft, lat. 58“ 59' North. 


76 o 
75 40 

75 45 

76 55 
76 10 
76 30 


i The index placed Weft. 


I The index placed Eaft. 


74 45 

75 30 
75 o 


The poles changed, and index Eaft. 


76 o •' 

74 45 • 

75 o ; 


The index placed Weft. 


The needle in all thefe obfervations was left to vibrate 
from an horisjontal polition. The inftrument was fet 
on the top of the cafe (in which it was packed) and ftood 
in the open air, in a fine funny day. 


VoL. LXV. 


T 


EXPE- 



[ 132 ^ 3 


EXPERIMENTS ON THE HIPPING NEEDLE. 


In Htidfon’s Straits, July 23, 1774, lat. 62 ° ^ Norfb^ 
-long. 6.9° Weft from London, variation 43°Wefteiiy* 

d / 


82 50 
82 30 
82 40 


I The Index placed Eaft. 


Si so 

82 45 

S3 45 
8'2’ 40 


The index placed Weft, 


The needle vibrated from an horizontal ftciiatioii'.. 
Thefe obfervations were made on a large piece of ice, to* 
which the three lliips were grappled. I imagine the firih 
four experiments may be depended on, as it was calm 
weather; but afterwardSj, a breeze Ipringing up gave the 
ice a circular motion,, which made it impofti-ble to ke£?i> 
the inftrtiment exadtly in the magnetic meridian, as may 
be'feen’in'the fifth'*and ftxtli experiments. I re-adjufted 
the ihftrhMSttt fdi'^he laft Ob'fefvation; but finding the 

it tthheceflary to 
at this time, as it could 
n8t fefe^done- with' that Oiat^nejEs I could wifh, or give fa- 
tisfaiftiOiii to the learned Society to whom I have the ho- 
nour of tranfinitting thefe remarks. 




■r 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


J-n Hndfon’s Straits, July 27, 1774, 23'' North’, 

long. 71° 30' Weft from. London, variation 42° 50' 
Wefterly/><?r azimuth, 

0 r 


Si 

45 


S3 

1 2 

> 

82 

12 


83 

0 


82 

45 

> 

83 

45 

; 

83 

30 

1 

84 

0 


83 

35 

J 

85 

0 

f 

83 

■^5 


83 45 

j 


The index placed Eaft. 


The index placed Weft, 


The poles changed^ and ifidex' Weft; 


The index placed Eaft. 


i ‘ 

1 meft with the fame impediment as In the laft. trial of 
the iiiftrument, the field of im tnmkig rohndy -foiaSjff 
remove the needle coiiftantiy out ©f fife 
dian; however, I endeavoured to be 
ed the pblition of the inftrument twk^ during the phr, 
fervations. 


Y i 


HXpE- 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


Id Hudfoii’s Straits, July 28, .1774, lat. 6a° 25' North, 
long. 71° 3 Weft. from London, variation per azi- 
muth 44° Weft. 

© / 


83 o 
83 o 

83 I 30 
83 o 

81 30 

81 40 

82 8 
82 o 


I The index pointing Weft. 

I The index pointing Eaft. 

j* The poles changed, and index Eaft. 

I The index pointing Weft. 


Thefe obfervations were made with the affiftance of 
Captain Richards, on a table in the cabbin of the Piince 
Rupert. We ufed all imaginary care to render them 
exadt ; yet, at the conclulion, I found the fliip, though 
faft tp a field of ice, had altered the pofition of her head ; 
for hy,placi||g the index to the North line of the inftru- 
menty t]^e od at ,88f i p'NV'eft, inftead of being 

perpendicular at 90". ; . 




EXPE' 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


In Hndfon’s Bay, Auguft 14, 1774, 5 ^° 53 

long. 85° 22' Weft from London, variation per azi- 
muth 24° Weft. 


o 




82 o 
82 o 

82 15 
82 20 

82 50 

82 35 

82 30 
82 15 


I The index placed Eaft. 

I The index placed Weft. 

I The poles changed, and index Eaft 
I The index placed Eaft. 


Thefe experiments were made in conjiinilion with 
Captain Richards, in the cahbin of the Prince Rupert, 
whilft flie lay amongft ice. The fliip frequently varied 
the pofition of her head a point of the compafs ; hut by 
replacing the inftrument as often as we found bccalioh^ 

I have the greateft reifon to think thefe bbfervati<jn^ 
(which took tip above three hours) are pretty* ’ ^ 
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experiments on the dipping needle. 

At Moofe Fort in Hudfon’s Bay, September 8, 1774, lat. 
51° 2 g' North, long. 8a° 30' Weft from London, 
variation 17° Weft. 

•80° 25' ’ 

bo 15 ^ index placed Weft, 

oo 35 

79 o j 
bo 30 

b I 2 5 Index placed Eaft. 

80 13 j 

bl 13 J, . 

b, 0 : 45 , poles reverfed, index Eaft. 

7 - 9 . 5 5 > I 
7 : 9 : 19 

80 ' 123 AThe index placed Weft. 

7'-9'‘4S' ‘ • - ■ ■ ^ " 

80 ■ 5 J 

i'-’The obfervatiGns were made on fliore. So ranarka- 
Me^difference between them, when I was expefting qnite 
tbfe feverfe, furprized me as much as the increafed in- 
clination of the needle from obfervations made nearly 
in the fame parallel of latitude in London. I endea- 
voured, by drawing a magnetical meridional line with 
chlMj^inli^SLying frie greateft attention to keeping the 
inftrument perfefrly fteady and horizontal, to render 
ti^fe^periments accurate, and fulfil the intention of 
Royal Society. e x p E- 
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EXPERIMENTS ON THE DIPPING NEEDLE. 

At Albany Fort in Hudfon’s Bay, September 14, 1774,. 
long. 82.° go" Weil,, lat. 52° 2,2' North, variation 17° 
Weft. 

o / 

8013 
So 25 . 

79 37 
79 55 


I made a trial of the mftmment at this place,, but 
having, loft the flip of paper on which I had noted the 
experiments, I was. xhahiouS’ whether I flapidd infert the: 
above or not. I can only recolle<51 tliefe four, and am. 
not pofttive which way the index flood;, however,! re^ 
member that the mean of all the obfervations I made- 
was fometiiing iefs than 8 0 °. Time will not permit .me 
to repeat the operation during the fhip’s flay in thefe 
parts ; I muft therefore defer it to a future period. 
ring the winter, I fliall have frequent opportunities of 
amuiing myfelf this way; and the refpe«ft ,1 fhP. 
Royal Society, makes every fervice I rendfif ftp.yhat il- 
luftrxous body an additional happinefsto , ; ; . • - . ; 


Albany Fort,. 
SejJtcmbe# s x 7 74. 


TMif devoted fervanh ■ - = ' 

.THOMAS H U T C H I-N f 
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OBSERVATIONS ON HOT, I774. 


Ivlontii. 

Hour. 

Baroiiie- 

ter. 

, i 

1 hermo- 
meter. 

Weather, j 

1 

Circiuiiitances. 

1774. 
June II. 

0 115 

28,63 

59 

Clear. 

On the top of the hill. 

0 30 

28,60 


Foggy. : 

Ditto. 


4 IS 

30,22 

63 

Clear, j 

At low water mark. 


Hojr is a remarkable higli hill near Stromnefs, in the Orkneys, and !s placed 
by Mn Mackenzie in lat, 58"^ 58' Norths and long. 3® 30^ Weft from London. 
The two firft obfervations were made on the higheft part of the hill. Soon after 
the firft, a fog was feen below arifing from the water, at length it reached the 
fnmmit of the hill; the air feemed very raw and cold to the touch, and the in- 
ftruments fliewed as in the fecond obfervation. The barometer continued at 
28560 inches after the fog was gone off, but the thermometer rofe two or three 
degrees. The laft obfervation was made at low water mark, about half a 
mile from the bottom of the hill, thomas hotchins, 

height g/'Hoy ahm hw-waUr mariy according- to thefe obfervations Jhouli 
he 249,93 ftithom^ or as near as may he 500 yardsy neghSiing the corre6lm for 
the difference that may he fuppojed in the temperature of the qulckfiher at the twe 
ih qumtity of which is umertaini*^ s. hors let. 
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METEOROLOGICAL JOURNAL 

for 1774. 


I'inie.jThcrni. Therm, 
without within. 


Barom. 1 Rain.) Winds, 


Inches. Inch. Points, iStr. 


Jan, 178 o 48,5 46,0 

2 ° 5 °>S 47>5 

18 8 o 34,5 45,0 

2 o SSjO 50.5 

19 8 o 37,0 39,0 

2 10 34jO 39^0 

20 8 o 29,5 35,5 

2 o 33)0 36,0 

21 8 o 30,0 34,5 

2 5 35)0 35,5 

■ 22 8 o 27,5 33,5 

2 o 36,0 42,0 

23 8 o 40,5 38,5 

3 o 41,0 39,0 

24 8 o 35,0 38,0 

3 o 39,0 39,0 

23 8 o 30,5 37,0 

2 o 36,0 38,0 

26 8 o 33)5 37)0 

2 30 39)5 39)0 

27 8 o 42,0 39,0 

3 o 48,0 41,5 

28 8 o 36,0 42,0 

2 ick 41)0 43,5 

29 8 o 37,5 4L5 

3 o 42, s 42,0 

30 8 o 31,5 40,0 

2 15 41)0 41)0 

3a 8 o 27,0 37,0 

. ! 2 ol 35,0 1 38,0 


29,27 0,010 

28,93s 

293 I I O32IO 

29)34 

29)^95 

29,92 

29)75 

29)65 

29)73 

29)83 I 

29,76 

29)56 

28,99 0,136 

29,02 
28,85 
28,98 

29,455 

29.53 

29.35 0,058 

29,46 

29.50 0,117 

29.34 

29.51 0,131 

29.56 

29,58 0,058 

29.57 

29,88 0,022 
29,94 • 

30.055 
30.07 


SW 2 
SSW 2 
NNE 2 
NE 

WbyN 2 
NW I 
E by S I 
E by S 
E ' 

E : 

E by S 
SE 
SW 
SW 
SW 
SW 

wsw 

WSW 
SW 

wsw 

SW 
SW 
SW 
SW 
SE 

w 
w 

NW 
NbyE 
I N 
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METEOR OJLOGICAL JOURNAL 

for 1774. 


Time. Therai. Therm. Barom.jKain. 
1 without within. 


Winds. 


Weather. 


Inches. Inch. Points. 


8 o 31,0 
2 o 32,0 
8 o 24,5 
2 o 33 >S 
8 0 29,0 
2 o 37,0 
8 30 3 S>S 
2 10 4O5O 


2’ 10 36,5 
7. 8 c 36,0 
2 o, 46,0 
880 41,0 

2 o 34 jO 
980, 25,0 

3 15. 34>o 

10 8 o 32,0 
2 o 38,5 

11 8 o 45=° 

2 o 49,0 
la 8 o 40,0 

3 15 48,5 

13 8 o 43*5 

2 O SljO 

14 8 o, 47,0 
^ % iq 52^0 

15 8 o, 4S?o 

2 0.50,0; 

16 8 ol 48,5 


30,20 
29,87 
30,225 I 
30,28 
30 ’ 3 S 5 

30,36 

30,43s' 

30,46 


30,27 

30,04 

29,9s 

29,25 

29. 55 

29,92 

29,91 

30,00 

29,97 

29,41 

29,30 

29,58 

29,74 

29,81 

29,87 

29,84 

29,74 

29,74 

29.56 

29.19 

29.20 


0,114 


0,330 


0,040 


0,185 


NE 
SW 
NE 
NE 
NN£ 
NE 
NE 
NNE 
i E 
N 
W 

WSW 

wsw 

SWby\S 

W 

NW 

W 

NW 

WSW' 

s 

SW 

SW 

SW 

W 

SW 

SW 

ssw 

ssw 

ssw 

ssw 

ssw 

SW 


I Fair. 

I Snow. 

I Fair. 

I Fair. 

I Fair. 

I Thaw. 

I Fog. 

X Tliaw. 

I Fair. 

I Fine. 

I Fair. 

1 Fine, 

1 Fog. 

2 Fair. 

j 2 Fair. 

2 Fine. 

I Fair. 

I Fine. 

I Fog. 

I Rain. 

I Rain, windy night. 
I Fine. 

X Fair. 

1 Fair.^ 

2 Fair, winclv night. 

I Fair. 

I Fair, windy night. 

I Fair. 

1 Fair. 

2 Fair. 

2 Rain- windy night. 
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for 1774. 


! 

Time. 

rhemi*^ 

wiihout 

Therm, 

within. 

barom. 

Kain. 

i Winds, 

Weather, 

|h. m .\ 



Inches. 

Inch, 

Points. ! 

Str. 

Feb* 17 

8 

0| 

40,0 

47,0 

29,43 1 

0,057 

sw 

0 

Fair. 


2 

0* 

44,5 

47,5 

29,5s 


wsw 

2 

Fine. 

1 18 

8 

0 

3 '^,° 

44,5 

29,88 


sw 

I 

Fair. 


2 

40 

48,5 

46,5 

29,93 


w 

I 

Fair. 

^9 

8 

Oi 

40,5 

44,5 

30,09 


ssw 

I 

Fair. 


2 

0 

47,5 

; 46,0 

29,96 : 


s 

I 

Fair. 

20 

8 

0 

38,5 

45,0 

29,97 

0 

0 

CT 

0 

sw 

I 

Fair. 


2 

0 

48,0 

47,0 

30,04 

1 

sw 

I 

Fine. 

21 

8 

0 

43,0 

i 45,5 ' 

29,66 


s 

2 

Fau% windjr night. 


2 

^5 

45,0 

47,0 

29,45 


wsw 

2 

Rain. 

22 

8 

0 

39,0 

44,0 

29,90 

0,195 

ssw 

I 

Rain.- 


0 

0 

465 0 

45,0 

29,61 


ssw 

2 ; 

Rain. 

23 

8 

0 

45,0 

46,0 

29,47 

0,127 

sw 

I 

Faii-j windy night. 


2 

40 

50,5 

48,0 

29,39 


ssw 

I 

Rain. 

24 

8 

0 

40,5 

47,5 

29,16 

0 

0 

sw 

^ 3 

Fair, windy night. 


2 

0 

49,0 

49,0 

29,30 

1 

j 

wsw 

i 0 
i D 

Fair. 

25 

8 

0 

39,5 

46,5 

29,26 

O5O9O ! 

E 

I 

Rain, windy night. 


2 

o' 

40,5 

46,0 

28,9s 


N 

I 

Rain. 

26: 

8 

o‘ 

34,5 

42,0 

29,5s 

0;a8o 

w by N 

I 

Fair. 


2 

9 ' 

413O 

43,0 

29,68 i 


W by N 

I I 

Fine. 

27 

8 

b 

33,0 

405O 

30,07 


WSW 

I 1 

Fair. 


2 

b. 

- 44,5 ^ 

41,5 

30,15 

] 

W , 

^ j 

Fine. 

28 

8 

0 

44,5 

44,0 

29,80 

0,180 j 

sw 

2 ^ 

Raiiij windy night. 


2 

0] 

52,0 1 

45,5 

29,68 


sw 

. 2 1 

Fair. 


METE- 
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meteorological journal 

■ for 1774. 



rime. ^ 

flierm. r 
vithout \ 

rhermJ 

vitliin. 

Barom. 

iam. 

Winds* 

Weather. 

f 

I.M. 



[aches. 

Inch* 

Points. £ 

>tr. 

Mar, I 

8 0 

37 >o 

43)5 

29,85 < 

0,043 

wsw 

I 

:^air, 

fT ' 


2 0 

46.0 

46,0 

2 ^ 9^93 


w 

2 

V air. 

2 

8 0 

2 0 

37>5 

4O5O 

42 ) 5 

43 ) 5 

29,57 

29,40 


sw 

wsw 

I 

I 

r air. 

Fair, 

3 

8 0 

33>5 

40,5 

29,56 

0,083 

w 

I 

f air. 


2 0 

43>3 

43)0 

29,615 


NW 

I 

Fair. 

4 

8 0 

37>5 

43,5 

29)33 

O5O20 

SE 

I 

Rain. 


2 20 

49,0 

46,0 

29,16 


SW 

I 

Fair. 

c 

8 0 

41,0 

44 >o 

29,155 

0,127 

sw 

I 

Fair. 


2 0 

45^5 

45)0 

29,14 


sw 

I 

Rain. 

6 

8 0 

44,0 

45)0 

29,34 

0^410 

sw 

I 

Fair. 


2 40 

54)5 

485O 

29,44 


sw 

I 

F air. 

7 

7 3° 

50)0 

48,5 

29,54 

0,142 

sw 

2 

Rain, windy* night. 


2 0 

5 LO 

5 LO 

29,61 


sw 

2 

Rain. 

8 

7 30 

52)0 

SL 5 

29,60 

0,328 

sw 

2 

Rain. 


2 0 

1 47)5 

52)0 

29,73 


N 

2 

Rain. 

9 

. 7 30 

' 39)5 

47)5 

29,94 

0,220 

NE 

2 

Rain. 


2 40 

40,0 

46,0 

29,81 


NE 

2 

Rain. 

lO'l 

7 3° 

35)0 

41)5 

29,90 

0,387 

NE 

2 

Fair. 


2 0 

39)0 

48,0 

29,89 


NE 

2 

Fine. 

II 

7 3° 

34)0 

41)5 

29,87 


NE 

2 

Fair. 


2 15 

42,0 

43’5 * 

29,81 


NE 

2 

Fair. 

12 

8 0 

‘ 30)0 

39)5 

29)74 


NE 

I 

Fair. 


2 0 

' 44)0 

42,0 

29,74 


NE 

2 

Fine. 

^13 

8 c 

' 3^)0 

■40,0 

^ 9)97 


ENE 


F'air. 


2 c 

) 41,0 

41)5 

30,01 


E 

I 

; Fine. 

14 

• ■ 7 3 * 

: 3 LS 

39)0 

30,06 


NE 

I 

Fair. 

1 ' 

» 7 3 ' 

3 3 L 5 

38)0 

29,93 


NE 

I 

Fair. 

1 

2 < 

3.47,0 

46,0 

29,88 


ESE 

I 

Fine. 

1 

5 7 3 

5 32)0 

. 40,0 

29,765 

f 

ENE 

I 



2 

0! 50,5 

1 50,0 

29,69 


1 ENE 

I 

Fine. 

--4 


'METE' 
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Time. 

Tlierm, 

without 

Therm, 

within. 

Barom. 

Rain. 


Weather* 

H. 

M. 



Inches, 

Inch. 

Points, 

Str. 

Mar. 1 7 

7 

30 

37.5 

43,0 

29562 


ENE 

I 

F air* 


2 

0 

60jO 

47,0 

29,61 


ssw 

X 

Fine* 

18 

7 

30 

48,0 

49,0 

29,55 


s 

2 

Fair. 


0 

0 

56^5 

52,0 

29,52 


SSE 

X 

Fine. . 

19 

7 

30 

45=5 

49,5 

29,49 

O5OIO 

SE 

I 

Fair. 


2 

0 

57^5 

54,0 

29,55 


SE' 

I 

Fine. 

20 

7 

35 

4 - 5^0 

49,5 

29,73 


NE 

I 

Fair. 


2 

0 

S 5,5 

53,5 

29,78 


E 

X 

Fine. 

21 

7 

35 

4L5 

49,5 

30,01 


■ NE 

I 

Fair. 


2 

0 

54>o 

52,0 



N 

1 

Fine. 

22 

7 

30 

40,5 

49,0 

30,30 


NE 

1 

Fair. 


2 

0 


51,0 

30,31 


NNE 

I 

Fine. 

23 

7 

40 

42,0 

48,0 

30,30 


N ' 

I 

Fair. 


2 

0 

46,5 

49,0 

30,30. • 


NNE 

I 

Fair. 

24 

7 

30 

4L5 

47,5 

30,33 

0,010 

E bvN 

I 

Fair. 


2 

15 

54,0 

57,0 

30,33 


NE 

I 

Fine. 

25 

7 

0 

37,5 

47,5 . 

30,22 


NNE 

I 

Fog. 


2 

30 

S3>° 

5°,o 

30,12 


NE 

X 

Fine. 

. 26 

7 

25 

3^5 . 

47,0 1 

30,063 


S 

I 

Fair. 


2 

0 

56,5 

50,0 

30,05 


wsw 

I 

Fine* 

27 

7 

40 

41,0 

■ 48,0 

30,07 


ssw 

I 

Fair. 


2 

0 

59.,° 

52,0 

30,01 


s 

I 

■ Fine. j 

28 

7 

20 

46,0 

KsSsI 

29,94 


NE 

I 

Fine. 


2 

15 

60jO 

61,5 

29,99 


NE 

I 

Fine. 

29 

7 

25 

43,° 

44,0 

30,10 


NEbyN 

I 

Fine. 


2 

p 

57?° 

52,5 

30,09 


NEby N 

I 

Fine. 

' 30 

7 

3° 

4L5 

52>o 

30,05 


N 

I 

Fine. 


I 

45 

55,0 


29,98 


SWbyS 

I 

Fine. 

31 

7 

30 

38,0 

49,0 

29,90 


NE ' 

0 

Fog. . 


2 

0 

59,0 

1 56,0 

29,725 


SE - 

0 

Fine. 


METE- ' 












METEOROLOGICAL 

for 1774. 

JOURNAL 


Tinie.j 

Therm,] 

without 

Therm, 

within. 

Barom. 

ilain. 

W inds. 



H. ?»f. 



Inches, 

Inch. 

Points. I 

3 . 1 *. 


Apr. I 

7 

20 

44,0 

50,0 

29,65 


E 

I 

Fine. , 

2 

0 

54,0 

52,0 

29,58 


E 

2 

Fine. 

1 2 . 

7 

0 

42,0 

48,5 

29,41 


E 

I 

Fine. 


2 

0 

53 >o 

51,0 

29.48 


E 

I 

Fine. 

3 

7 

^5 

49,5 

48,5 

29,35 


S 

X 

Fine. 


2 

0 

54:0 

52,0 

29,33 


SSE 

2 

Fair. 

4 

7 

o 

43 ’° 

47,0 

29,50 

0,415 

SW 

2 

Fine. 


2 

0 

53 ’° 

52,0 

29,68 


sw 

X 

Fine. 

5 

7 

0 

43:5 

48,0 

29,78 


ssw 

I 

Rain. 1 


2 

0 

53,5 

50,5 

29,765 


ssw 

2 

Fine. 1 

6 

7 

0 

43:5 

48,0 

29,575 

0,122 

s 

2 

Rain., 1 


2 

0 

5°>° 

50,0 

29,37 

0,188 

s 

2 

Rain. 1 

7 

7 

0 

44,0 

48,5 

29,35 

Sby W 

X 

Fair. 


2 

0 

53,0 

Sh° 

29,36 


s 

2 

Rain. I 

8 

7 

0 

43 ?^ 

48,5 

29,39 

0,130 

s 

I 

Fair. 


2 


51,5 

51,0 

29,45 


,ssw 

I 

Fair. 

9 

7 

0 

36,5 

47,0 

29,56 


NE 

I 

Fog. 


2 

0 

52,0 

49,5 

29,56 


N 

I 

Fair, 

10 

7 

10 

44,0 

48,5 

29,625 

' 

W 

I 

Fair. 


2 

0 

60j0 

: 5 L 5 

29,69 


SSW 

I 

Fine. 

II 

7 

0 

48,0 

50,5 

29,805 


s 

I 

Fair. 


2 

. 0 

57,5 

.53,5 

29,90 


SE 

1 

Fair, 

12 

7 

0 

: 51,0 

,< 53,5 1 

30,05 


SS£ 

I . 

Fine, 


2 

0 

6s,o I 

•58,0 

30,105 


SE 

I 

Fine. 

^3 

7 

0,' 

46,0 

53 , ° 

30,185 


N 

1 

Fine. 


2 

o' 

62,0 

58,0 

30,21 


ENE’ 

2 

Fine. 

1 14 

7 

q 

45,5 

51,5 

30,24 


NE 

2 

Fair, 

r , . 

1.3 



' 53,5 

36,21 


NE 

I 

Fine. 

1 ' ' 

7 

;'q 

: '45,® 

5°’° 

29,98 


NE 

I 

Fair. 


' 2 

q 

! 

5h° 

29,88 


NE 

2 

Fair. 



)|" 42 j ,5 

49,0 

29,8a 


NE 

I 

rair. 


2 

c 

>! 48,5 

i 50,0 

129,79 


NbyE 

I 

Fair. 


METE- 
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Time 

riieriTi. 

without 

Therm. 

within, 

Bare ID . 

Rain. 

Winds. 1 

Weather. 

H.M. 



Inches. 

Inch. 

Points 

Str. 

Apr. 17 

7 25 

42 0 

48,0 

29,875 


sw 

I 

Fair. 


2 0 

53 >o 

50,0 

29,88 


wsw 

I 

Fair. 

18 

7 0 

47 j 5 

50,0 

29,63 

0^82 

sw 

I 

Fair. 


2 IS 

SLS 

52,5 

29,58 


WNW 

I 

Fair. 

19 

7 0 

385O 

46,0 

29,80 

0 

0 

NW 

2 

Fine. 


2 0 

49.0 

48,0 

29,785 


W 

2 

Fair. 

20 

7 0 

42,0 

46.5 ■ 

29,74 


NW 

1 

Fair. 


2 0 

S°,o 

48,5 

29,81 


NNE 

1 

Fine. 

21 

7 0 

38,0 

45,0 

30,08 


w 

I 

Fine, 


3 0 

54,0 

49,0 

30,08 


W 

I 

Fine. 

22 

7 

50,0’ 

50,0 

30,04 


WSW 

I 

Fine. . 


2 0 

57,0 

52,5 

30,06 


wsw 

I 

Fair. 

23 

1 7 0 

i 51,5 

53,0 

30,11 


wsw 

I 

Fine. 


1 2 0 

67,0 

58,0 

30,17 


wsw 

I 

Fine. 

24 

7 3^ 

54,0 

55,5 

30,175 


w 

I 

Fair. 


2 0 

65,5 

59,0 

30,17 


W by S 

2 ' 

Fair. 

25 

7 O' 

51,0 

57,5 

30,08 

0,005 

sw 

I 

Rain. 


2 0 

65,0 

6O5O 

29,875 ; 


sw 

I 

Fine. 

26 

7 0 

46,0 ' 

56,0 

29,65 

0,03s 

w 

2 

Fine. 


2 0 

55,0 ; 

56,0 

29,615 


w 

2 

Fine. 

27 

7 0 

39,0 : 

50,0 

29,605 


w 

I 

Fine* 


2 0 

53,0 i 

52,0 

29,62 


w 

I 

Fine. 

28 

7 0 

44,5 

49,5 

29,71 


N 

r 

Fair. 


2 0 

43,5 

49,0 

29,71 


N 

^ 2 

• Rain. 

29 

7 ^ 

4&,S 

49,5 

29,86 

0,200' 

NW 

I 

Rain* 


^ IS' 

55,5 

5LS 

29,90 


N by W 

'1 

Fair. 

30 

7 0 

5°, 

53,0 

29,925 


N 

I 

Fair. 


2 0 

5^,5 

55,5 

129,98 


NE 

1 

Fair. 


VoL. LXT 


X 
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METEOROLOGICAL JOURNAL 

for 1774. 



Time. 

Therm. 

without 

Therm J 
withixi. 

Barom, 

Rain. 

1 

Winds. 

Weatlicr. 

H.M. 


nm 





May .1 

: 7 =0 

46,0 

52,5 

30,005 


NE I 

— 1 
2 1 

Fair., 


2 Q 

58,0 

SS>'= 

29597 


NE 

2 ' 

Fine. . 

2 

: 1 0 

■50,0 

535° 

29,58 

O5O2O 

NE 

I 

Cloudjr^ 


a 3 ° 

6o,p 

5 ^>° 

29543 


ssw 

2 

Cloudy.,, 

3 

7 10 

51V9 

555 ® 

2953^ 


NW 

1 

Cloudy i.. 


2 0 

57>9 

56,5 

29,46 


.,wsw 

1 

Rainy. 

4 

7 0 

' 49 jO 

545 ° 

295635 


NE, 

I : 

Fine,., 


2 6 

•63,0 

'6O5O ’ 

29565 


ENE , 

2 

Fine. 

5 

7 0 

4559 

!5250 

29,52 

6,140 

;NE 

I 

Rainy^ . 

6 

7 0 

, 48,6 

5355 

29553 

O5O43 

NE 

I • 

Fine. ^ 


2 0 

54 j 5 - 

55 >®'' 

29558 

; 

E 

I 

Faiiv 

7 

7 0 

.46,0 

'5hS. 

29,84 

,65363 

NW, 

I 

Fair.' 


2 0 

56,0 

S35S 

29597 

t . 

W by N 

I 

Bine. 

8 

7 30 

-•4755 

SLS' 

30513 


.ENE 

I 

Fair, 


2 0 

43,0 

SS5O 

30,11 


SSE 

I 

Bine. 

9 

7 0 

S 2 >i 3 

5455 

30,105 

0,042 

E 

i ^ 

Bair. , 


■ 2 0^ 

■ M,k 

.58,0 

30509 


E 

1 1. 

Finct „ 

10 

7 .0 


' 56,5 

29,96 


NE 

! ^ ' 

B'air. , 


2 . /O, 


,.60,1^ 

29,91 


ENE 

' ^ '1 

B'ine. 

■ ' ir 

: 7 O',: 

• 535° 

^8,0. 

29,85 , 

0,048 

ENE 

2 

Rain. 


; 2 '^© 

. 60 yO ■ 

' 60,5- 

29589 


NE 

■I ; 

Bine, , 

IS 

7 0 


.5^5 

29597 ■ 

65988, 

. ' N 

l , 

Fair. 


2 0, 


6r,o 

30,01' 


; N, 

I ' 

Fine. „ 

13 

7 0 

t' 4 ^^- 

■:5750 

36,1a 


;■ N, 

1 , 

Fail** , 


2 ’‘O! 

; 64^0 

f 661,0 

3O523 : 


, N 

I 

Fine. . 


7 o< 


- S7>S' ' 

30,12 


NE 

, I ■: 

Fke* 




61V5 

36,1a 


i' NE 

I : 

Fine, . 

'*5 

'/7 


'! 57 j 4 ' 

365 11 


NE 

1 

B'^ine, 


, 2^* & 

'5® 5 '! 

’ 6 o 55 ‘ 

3O5II 


' ;NE 

I 

Fine. 

Vi', V 




36517; 


-■NE 

1 2 

Fine, 

'TOf'i ’i" , 1 , 

f"2 15^ 


' 575 'o’' ' 

365^75 


NE 

I 

Fine. 


METE 
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'rime. 

Therm. 

without 

Thetin, 

within. 

Barom. 

Rain. 

Winds. 

Weather. 

H. M. 



(nches. 

Inch. 

Points. 

Str. 

June I 

7 

0 

5 S :5 

S 9 >o 

29=93 

0^050 

ssw 

I 

Fine. 


2 

c 

69^5 

63,0 

29^95 


SSE 


Fine. 

2 

7 

0 

63,0 

625O 

29=93 

0,046- 

S 

a 

Fair. 


2 

c 

6 ( x^o 

^ 3>5 

29,92 


s 

z 

Fine. 

3 

7 

0 

56,0 

61,5 

29=97 

0,854 

sw 

' I 

Fine. 


2 

15 

66p 

^ S >5 

29,88 


sw 

I 

F air. 

4 

7 

0 

52jO 

6O5O 

29=65 


WNW 

1 

Rain. 


4 30 

S 4 jS 

5 LO 

29=65 


■ NNE 

I 

Rain... 

5 

7 

0 

57 >o. 

60,0 

29=69 

0,204 

WNW 

I 

Fine. 


2 

0 

62,5 

62,0 

29=74 


NW 

1 

Fine. 

6 

7 

0 

56,0 

60, s 

29,68 

0,130- 

S 

I 

Fair. 


2 

0 

67,0 

63>5 

29,68 


E 

I 

Firx. 

7 

7 

0 

54 jS 

6I5O 

30=10 


NNW 

I 

Fine. 


2 

0 

72,0 

64,0 

3 °=J 7 


NNW 

I 

Fine. • : 

8 

7 

10 

S 7 >o 

62,0 

3°=34 


SE 

0 

Cloudy. 


2 

0 

■ 68,5 

64 >S' 

3 °= 34 , 


NW 

I 

Fine. 

9 

7 

0 

65 »o 

6S:0 

30=255 


W 

I 

Fair. 


2 

c 

7 S>S 

68, s 

30,24 


W 

I 

Fine. 

10 

7 

0 

61,0 

665O 

30,21 


NE 

0 

Fine. 


2 

a 

1 ,64,0 

67,0 

30,18 


E 

0 

^Fair. 

1 1 

7 

0 

61, 5 

64,0 

30,04 


SW 

0 

r-^air. , 


2 

0 

71,0 

67,5 

29=95 


E 

I 

‘Fair. 

12 

7 

0 

s6jQ 

62,0 

29=75 


E 

I 

i^air. : 


2 

0 

65,0 

65,0 

29,66 


E 

I 

:Cloiidr. , 

i ^3 

7 

0 

S 9»5 

64,5 

29,60 


. N 

Z 

Tine. ^ ■ 


2 

0 

70,0 

66jO: 

29,74 


WNW 

z 

:Fine. ' '' 

■; '14 

7 

0 

58,0 

64,0 

29,96 


SW 

I 

Fair. 


. as 


72,0 , 

67,0 

29=97 


SW 

z 

Fine, 


. 7 ; 

. . 0 : 


67>o .. 

291,85 


s 

1; 

■Fair. i = . 


a 

0 


70,0 

29=84 


SW 

I 

Fine. 

i6j 

X 

0 

::: 

68,0 

29,96 


S 

I 

Fine. 


a 

"''0 

r 


29,99 


sw 

I 

Fine. 






June 17 7 o 
2 o 
i8 7 o 
2 o. 
^9 7 3^ 

2 O 

20 7 o 

2 O 

2170 
2 10 

22 7 O 

2 O 

23 7 O 

2 O 

24 7 o 

2 O 

25 7 o 

2 O 

26 ' 7 o , 

2 O 

27 7 o. 

2 O. 

287 o , 
2 30. 
29 7 o 
2 10 . 
: 30 7 Q, 

a lO;. 


Winds. 

i 

1 

1 Weather. 

[ Points. Str. 

[ 

i 


6650 29,90 

69,0 29,84 

29^475 


64.0 29,64 

60.0 29,85 

62.0 29,90 


64.0 29,97 

63^5 3°P3- 

67.0 30,00 

66.5 29,92 

70.0 29,92 

68.5 29,90 

29.5 29,87 

66.5 29,78 
67,5. 29,80 
6*5 29>93 

65.0 29,94 

62.5 29,85 

65,0 {29,88 


I - Fiae. 


iTI- 










H. M. 


inches. I Inch. 1 Points. !Str. 


July I 7 0 59,0 
2 o 73,5 . 
270 6a, o 
a o 76,0 
270 61,0 
2 o 75,5 ■ 
470 60, a 
2 0 ,68j5 ; 

.570 59,0 ■ 
a o 68,0 
670 58,0 
2 o 63,0 

7 7 P SM 

2 O 73,5 

870 64 jO 
2 30 68,5 ; 

9 7 o 57,5 
2 o 64,5 

10 7 20 59,0 
2 5 69,0 

11 7 o| S 9>5 ' 
2 p 60,5 

12 7 o 58,0 

2 o 67,5 

13 7 o 61,0 

20 68,5 

14! 7 p 61,0 
.loi 63,0 , 

'7 ;p 5 %S 
2' '6 "69,0 

7 Pts 6>5 
1 125! 71,0 


63 >®' 

66.5 , 

65.5 

69.0 ■ 

675S 
7 o» 5 . 
67,0:' 
68 , 5 - . 
65,0- 

67.0 

65 >o 

65.0 

625O 

66.5 

63.0 

66.0 
64>5 
66,5 

63.0 

65.0 

64,® 

64.0 

63.0 

65.0 

64.0 

66.0 

64.0 

65.0 

63.0 

65.0 


20,01 

30,10 

29,92 

.29,71 

29 j 74, 

29,84 

29,88 

29,98 

29,92 

29 j 77 

29^75 

30,04 

3®505 , 

29 j 93 

29,92 

29.98 

29.99 

29,99 

29,92 

29,96 

29^99 

3^03 

29,98 

29,77 

29,90 

29,61 

29,80 

30,08 

30,19 

30,32 


0,045 


o,ao8 


0,p6o 


SW-. 

. sw . ■ 
s-"' ■ 
sw: 
s 

.sw. ; 

sw,- 

ssw 

ssw 

wsw 

wsw 

w 

.wsw 

■-■ssp. , 

, SSE 
sw ’ 
sw 
ssw 
ssw 
sw 

NW 

sw 

SW 

WSW 

WNW 

SSW 

NW 

NW 

NW 

NW 

NW 


I IQoucly. 

I Fine. 

I P_ai-r. 

I Fine. 

1 Cloudy, 

2 Fine. 

I Fine. 

,2 Fine. 

1 Fair. 

2 Fair. 

1 Fine, 

2 Fine. 

I Fair. 

I Fine. 

I Fine. 

I Fair. 

1 Fine. 

2 Rain. 

I Fine. 

I Fine.. 

1 Fair. 

1 Rain. 

1 Fair. 

2 Fine. 

I Fair. 

I Fair. 

1 Cloudy, 

2 Fine. 

2 Fine. 

2 Fine. 

I Fine. 

I Fine. 


M£TE- 
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Tune.) 

Therm. 

Therm*. 

Barom. 

Rain. 

Winds. 1 

— _ — 




without 

within. 





Weather. 











H.M. 



Inches. 

Inch* ! 

Points* 

Str. 


17 

7 

20 

60,0 

65.0 

30,255. 


wsw 

•1 

Fine. 

2 

20 

68,5 

67,0 

30,21 


sw 


Fair. ' ' 


7 , 

0 

60,0 

6s, p 

30,19 


WNW 

I 

Fair. 


2 

0 

68p., 

67,0 

30,21 


WNW 

1 

Fair. 

*9 

7. 

0 

S 9 jS 

63 ?S 

30,16 


SW 

I 

Fair. ' 

2 

0 

66^0 

65,5 

30,05.. 


wsw 

2 

Fair. 

20 

7. 

0 

58,5 

6 i,s 

29,87 

0,1.68 

•WNW- 

.1 ^ 

Fine..; 


2 

0 

64,0 

64,5, . 

29,92 


NW 

•I ■ 

Fine. ^ 

21 

7. 

0 

ss>s , 

60,0 

30,03 

0,063 

SW' 

I 

Fair.i . i 

22 

2 

7 

0 

0 

70>5 
Sh ° ; 

64,5 

62^5 

30,03,. 

30,26 

o^ioa 

sw 

N 

I 

X. 

Fair, 
rair, ■ 


2 

0 

67^5 

65,0 

30,33 


NbyE 

I 

Finei'. 

23 

7. 

0 

63 >o 

65,0 

30,36 


[•WSW 

I: ' 

'Fair. ' 

2 

0 

ihs 

68,0 

30,53 


S by W 

I 

Fine. . 

24 

7 

0 

60,0 

66,5 

30,22 


S 

0 ^ 

Fine. , 


2 

0 

77jS 

69,0 

30, H 


S by W 

0 ' 

Fine. 

25: 

7 

0 

63,0 

68,5 

30,07 

' 

8 . 

c 

Fair. , 

2 

0 

81,0 

72,0 

30,05 


S bf E 

0 . 

Fine. 

26 

7 

0 

63,0 ; 

70,0 

29,92 


Nfc- 

I 

Fine, 


2 

Q 

83.S 

73,5 

29,78 


E bV'.S 

I 

Fine. 

27 

7 

0 

61,0 \ 

70,0 

29,92 

0^540 

S by W' 

t'l 


2 

0 

7 1,0 

70,0 

29,9s 

SW 

'2 ' 

" Fihef ' ’ 

28 

7 

0 


65,0 

29,88 

O5192 

WSW 

I 

Fine. ■ ■ 


2 

0 

69 »i; 

68,0 

29,92 

sw. 

I 

Fine*;,' 

29 

7 

10 

62,0 

65,0 

29,83 

0,045 

wsw, 

2 

Rainy. 


2 

0 

68,0 

68,0 

29,79 

sw ■ 

• 2 

: Fair# 

30 

7 

0 

' 60,5 

66,5 

29,94 

0,045 

w 

’I ■ 

: Fine* 


2 

0 

. 7255 

69,9 

50,01" 


NW , 

ii 

Fair. 

31 

7 

IS 

60,0 

66,-5 " 

30,01 


W by S 

f I 

Fair. 


2 

0 

70,0 

68,0 ■ 

30 -Q 3 


NW 

I 

Fine. 


METE-- 
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WeaAcr. 


I 

Fair, 

I ' 

Fine* 

I 

Fine. 

I 

Fine. 

I 

Fine. 

I 

Fine. 

2, 

Fair. 

I 

Fair. 

2 

Fair, 

I 

Fair. 

I 

Cloudy*. 

2 

Fine. 

2 

Fine. 

2 

Fioe. 

I 

F air. 

I 

Fair. 

I 

Fair. 

I 

Fine. 

X 

Fine* 

1 ; 

Fair. 

1 

Fine, 

I 

Fine. 

I 

Fine. 

I 

Fine, 

1 

F'air. 

X 

Fine. 

I 

Fine. 

I 

Fine. 

I 

Fine. 

2 

Fair. 

I 

Rain. 

2 

Fair. 


METE' 
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Time. 

Therm. 

without 

Therm. 

within. 

Barom, 

Rain. 

W inds 

»• 

Weather. 

H. M. 



Inches. 

Inch. 

Points. 

Str. 

ScpL I 

7 

0 

64,5 

66,5 

30,01 

0,022 

ssw 

I 

Cloudy, 


2 

0 

67,5 

69,5 

30,02 


sw 

2 

Fine. 

n 

7 

0 

64,0 

67,5 

29,825 


s 

i 

Fair, 


2 , 

0 

68,0 

69,0 

29,90 


w 

i 

Fair. 

3 

7. 

0 

53 >o 

64,5 

30,09 

0,045 

ssw 

i 

Fair. 


2 

0 

70,0 

67,0 

29,95 


ssw 

I 

Fine. 

4 

7 

0 

6 1,5 

64,0 

29,85 


sw 

I 

Fine. 


2 

0 

73 >° 

68,0 

29,81 


sw 

I 

Fine. 

• s 

7 

■ 0 

52,0 

61,5 

30,00 

0,041 

Wby N 

I 

Fine, 


2 

0 

68,0 

64,5 

30,035 


w 

I 

Fine. 

6 

7 

0 

60,5 

62,5 

29,83 

Ojo68 

Sby W 

I 

Cloudy. 

: 

2 

0 

70,0 

67,0 

29,90 


WNW 

I 

Fair. 

7 

7 

0 

54,0 

61,0 

30,05 

0,346 

NW 

I 

Cloudy. 


2 

0 

62,0 

62,5 

30,11 


NNW 

I 

Fair. 

8 

7 

0 

45,5 

53,5 

30,27 


NNE 

I 

Fine. 


2 

0 

57,0 

5^,5 

30,28 


Nby E 

I 

Fine, | 

9 

7 

0 

42,5 

49,5 

30,15 


NNE 

X 

Fine. 


2 

0 

60,0 

55', 5 

30,08 


NbyE' 

I 

Fine, 1 

' 10 

H 

i 

0 

50,5 

54,5 

30,06 


Eby N' 

I 

Fine, 


3 

0 

67,0 

58,5 

30,04 


SSW 

I 

Fait:, 

II 

7 

0 

5 '^,S 

57,5 

30,01 

0,116 

WSW 

. I : 

Fine. 


3 

0 

66,0 

61,0 

30,01 


W by S 

I 

Fine. 

12 

7 

0 

53,0 

60,0 

29,625 

0,176 

SSW 

1 

Fine. 


2 

b 

59,0 

61,5 

29,55 


W bv S 

I 

Cloudy* 

^3 

7 

0 

■54,0 

59,0 

29,405 


SE 


Cloudy. 


2 

0 

56,0 

61,0 

29,58 


E by N 

I 

Rain* 

14 

7 

O; 

5 U 5 

57,0 

29,77 

0,097 

NNW 

I 

; Cloudy^ 


2 


61,0 

64,0 

29,80 


NW 

I 

Cloudy* 


7 


5 SiO, 

58,5 1 

29,80 


N 

I 

■Cloudy* , 


a 

0 

:&L 5 , 

60,5 i 

29,87 


NbyE 

2 

Fine* 


"'T' 

'■4 


:.‘S 7 jO, 

2-9583 ' 


• W 

1 

Tair; 


a 

0 

58,0 

58,5 

29,82 


N 

I 

,Fine. 
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Time. 

Therm. 

^vithoiit 

Therm. 

within. 

Barom. 

Rain* 

Winds. 

Weather. 

H.M. 



Inches. 

Inch. 

Points. 

Str. 

Sept* 17 

7 

0 

5LO 

56,5 

29,92 

0,179 

N 

I 

Fine. ■ 


2 

0 

6 1,5 

59,5 

29,95 


NbyE 

I 

Fine. ' 

18 

7 

0 

53 >o 

57,5 

30,03 


NNE 

I 

Fair. 


2 

0 

61,5 

6O3O 

30,08 


NE : 

I 

Fine. 1 

19 

7 

0 

43,5 

54,5 

29,98 


NE 

I 

Fine. . ^ . I 


2 

3° 

64,0 

58,5 

29,87 


S 

I 

Fair. 

20 

7 

0 

48,5 

56,0 

29,68 

0,309 

IVNW 

I 

Fine. 


2 

0 

59,5 

58,5 

29,75 


WbyN 

I 

Fine. 

21 

7 

0 

52,0 

56,0 

29568 


SSW 

I 

Fair. 


2 

0 

58,0 

58,0 

29,565 


SSE 

z 

Rain. 

22 

7 

0 

48,0 

55,5 

29,48 

0,468 

SSE 

1 

Fine. 


2 

0 

59,5 

58,0 

29,29 


S by W 

z 

Fan-. 

23 

7 

0 

54,0 

57,0 

29,11 

0,244 

S by W 

2 

Fine. 


2 

0 

58,5 

I 59,0 

29,28 


S 

2 

Fine. 

u 

7 

0 

55,0 

58,0 ' 

29,40 

0,23s 

SSE 

1 

Fine. 


2 

0 

64,0 

6O5O 

29,42 


SE 

I 

Fair, Thunder ahout^ P.M. 

25 

7 

3 ^: 

53,5 , 

58,5 

29,50 

0,69s 

W 

1 

Rain. 


2 

0 

59,5 

60, s 

29,53 


w 

1 

Rain. 

a6 

7 

0 

■53,5 

59 , ° ^ 

29,56 

0,1 08 

ssw 

I 

Cloudy. 


2 

0 

58 , 5 

■ 60,0 

29,64 


wsw 

1 

Fair. 

27' 

7 

c 

47,0 

57,0 

29,87 

0,076 

NNE 

I 

Fog. 


2 

0 

59,5 

59>o 

29,90 


' E 

I 

Fine. 

28 

7 

0 

53,0 

56,5 

29,78 

0,018 

S by E 

I 

Rain. 


2 

40 

56,0 

57,5 

29,71 


SE 

I 

Rain* 

29 

7 

0 

50,0 

56,0 

29,68 

0,236 

S 

I 

Fine. 


z 

0 

62,0 

59,0 

29,^5 


E 


Fair. 

30 

7 

0 

•53,5 

58,0 

29,53 

0,264 

S. 

I , 

Fine. 


2 

0 

•.56,0 

59,5 

29,53 


Sby W, 

1 

Pain. 


Y a . METE- 
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Time. lTherm.]Therm. Barom. Ram. 
without within. 



Weather* 


s 

I 

Fine. 

sw 

I 

Rain. 

sw 

I 

Fine. 

NW 

I 

Fair. 

w 

I 

Fine. 

: Nw 

I : 

Fine. 

sw 

I 

Fine. 

Sby W 

I 

Fine* 

.S 

I 

Fine. 

Sby W 

I 

Fine. 

SE 

I 

Rain. 

SW 

f I 

Fine. 

wsw 

0 

Fair. 

W 

0' 

F'ine* 

S 

0 

Fine. I 

NE 

I 

Fine* 1 

NE 

I 

Fair. 

s 

I 

Fine. 

sw 

I 

Fine. 

w 

I 

"Fine-. 

iNbyE 

0 

Fine. 

WSW 

I 

Fine. 

wsw 

X 

Fair. 

NW 

2 

Fine. 

W 

0 

Fair. 

NbyE 

1 

Fair. , 

N£ 

1 

Fair* 

NE 

1 

Fine. 

NE 

I 

Fine. 

E 

I 

Fine. 

, ENE 

I 

Fine. ! 

SE 

I 

Fine. 


METE- 
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0 &. 17 


30,12 

30.26 
3 o >23 

30.27 
3O527 
30»3* 

30.28 

30^24 

30^22 

30ji5 

30,05 

29^95 

29^95 

29,80 

29,80 

29,87 

29,92 

30,10 

30^I5 

30,15 

30,12 

•30,12 

90,08 

29,87 

29574 

29,54 

29.53 
29,50 

29.54 


ENE 
S by E 
S by W 
SW 
WSW 
SW 

ssw 
s , 

N 

Sby E 
SbvW 

stv 

0,089 NW 
SE 

0,246 NW 
Sbv W 
SW 
NW 
! SW 

NW 
N 

, ' N by E 
NNE 
, NE 

0,076- NE 
E by N, 
0,010 E by N 
EbyN 
0,172. E 
E'SE 


I Fog. ■ 
r Fin,e. 

I Fog. 

I Fair* 

I Fair. 

I, Fair* 

I Pipe. ^ 

I Fine. 

'I Fair. '• 
o Fine. 

0 Fair. . 

1 Fain “ 

I Raiiiw 

I Rain* ■ 

I Fain 
I Fine. : 

I Fine. , 

I Fine, , 

I Fine. 

I Fine. 

I Fine. 

I Fine.,. 

I Fine* 

I Fain • 

% . Cloudfy, 
‘I - 'Fain; 
Rain. 

1 Fain 

2 Cloud jn 
I Rain. 


METK- 
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rime. 

Theiin. 

ivllliouf 

Therm* 

within.. 

Barom. 

Rain* 

Winds* 



W eathcr. 

e. M. 



Inches. 

inch. 

I'ouits. 

Str. 

Nov. I 

7 0 

51.5 

52,0 

29,7s ' 

0,082 

"ME 

0 

i’'oar. 


2 0 

58,5 

54,0 

29,86 


SSE 

I 

Fair. 

’ 2 

7 3° 

49,0 

53,0 

30,00 

0,030 

E by N 

i 



2 0 

S 3:.0 

S 3 ?S 

30,00 


E by N 

I 

■j ■> 

rail'. 

3 

7 30 

52,5 

54,0 

29,97 


SE 

0 

Fog. 


2 0 

58,0 

56,0 

29,98 


ssw 

I 

Fair. 

4 

7 30 

47,5 

53,5 

30,01 


E bv N 

I 



2 SO 

54,0 

54,5 

29,96 



X 

Fair. 

5 

7 30 

48,5 

52,5 

29,71 


SE 

I 

Fair, 


2 0 

50,0 

52,5 

29,56 


E 

I 

Fair. 

6 

8 10 

.47,0 

51,0 

29,17 

0 

00 

0 

Eby N 

2 

Rain, 


a IS 

48,5 

51,5 

29,20 


E 

2 

Rain. 

7 

7 30 

41,5 

47,5 

29,51 

0,313 

E by N 

I 

Fair. 


2 0 

44,0 

48,0 

29,57 

, 

N£ 

I 

Fair* 

8 

7 30 

40,0 

45,0 

29,455 


NNE 

X 

Fair. 


a 0 

44,0 

4 &,o 

29,44 


N 

2 

I'air* 

9 

7 30 

39 »o 

43,5 

29,50 


NNE 

I 

Fair. 


2 30 

42,0 

44,5 

29,53 


ENE 

2 

Rain. 

10 

7 30' 

33,0 

42,0 

29,945 

0,034 

N 

I 

Fair, 


2 0 

41,5 

43,0 

30,125 


N 

I 

Fine* 

11 

7 30 

35,0 

4°, 5 

30,05 


NE 

I 

Fair* 


2 0 

40,0 

■41,5 

29,92 


]'NE 

I 

Little fnow. 

12 

7 30 

32,5 

39,0 

29,935 

0,063 

8W 

1 

Foo’* 


2 0 

41,0 

41,0 

29,86 


SW 

I 

17 

rau% - 

13 

7 35 

33,0 

38,0 

30,18 


N 

I 

Fine. 

; 

2 .0 

40,5 

40,0 

30,225 


NNW 

I 

Fine. 

'14 

7 30 

34,0 

37,5 

30,18 


SW 

0 

Rain. 


2,0 

.41,0 

41,0 

30,19 


8W 

I 

Fair* 

; 15 

: ' 7 '30 

4 ?, 5 . 

42,0 

30,11 


S by W 

I 

Fair* ’ 


2 '■ .« 

(| ' 49 ^ 0 ' 

44,5 

30,07 


WSW 

I' 

'Rain. 


> 7 4c 

' 47,5 

( 46,5 

:3o,o6 

OjOlO 

SSW 

I 

Fine. 


12 < 

>1 

1 49,0 

36,07 , 


Why S 

I 

iFair: . 


METE' 
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Time.jTherm. Therm, 
vviihoat within. 


H. M. 


Nov. 177 3 

2 0 
18' 8 o 
2 IS 

19 7 40 
2 o 

20 8 30 
2 o 

21 7 30 
2 o 

22 7 30 

2 O 

23 7 30 
2 20 

24 7 30 


28 8 o 
2 o 

29 8 o 
.2 ,0' 

20 : 8 0 
2 qo. 


30,12 

30,07 

30,00 

29,74 

29,86 

29,86 

29^46 

29.3S 

29,63 

29,76 

29,94 

29,98 

305H 

1 1 
29,74 

29,48 

29,28 

29,24 

29531 

29,40 



W either. 


0,024 


o>i8i 


sw 

I 

Fair. | 

sw 

I 

Fine. 

W by S 

2 

Fair. 

W by N 

2 

Fair. 


2 

Fine. 

W by N 
N 

I 

Fine. 

I 

Fine. 

N 

1 

Fine. 

N 

I 

Fair. 

N’ 

I 

Fair. 

W by S 

I 

Snow. 

SSW 

I 

Snow and 'Rain. 

' E 

I 

Fair. 

W by S 

I 1 

Fair. 

N bv W 

2 i 

Fair, mucli wind laH niglit. 

In 

a i 

Rain and Snow. 

NNE 

I 

Snow, windy ni^ht. 

N 

2 ' 

Fair. 

N 

I 

Fair. 

N 

I 

Fine. 

N 

2 

Fair. 

N 

I 

Fair, 

S 

1 I 

Snow, 


fcTE- 
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Time. 

Themi» 

without 

Therm* 

within# 

Barom. 

Rain. 

W inds. 

Weather. 

H. M. 




g 

Points. 

Str. 

I 

8 

0 

3 i>o 

36,5 

29,57 

mmm 

W by S 

I 

Fair. 


2 

0 

sSjS 

37,5 

29^62 


NW 

I 

Fine. 

2 

8 

0 

34 jO 

3^,5 

29,45 


SE 

I 

Fair* 


2 

20 

40,0 

39,5 

29,25 


SSE 

I 

Rain*, 

3 

8 

0 

4 S>S 

40,5 

29,11 

0,283 

SE 

I 

Rain. 


a 

'0 

4B3O 

43,0 

29,15 


SSE 

I 

Rain, 

4 

8 

0 

44,5 

45,5 

29,48 

0,068 

E 

1 

Fair. 


2 

0 

49,0 

47,0 

29,68 


SE 

I 

Fair. 

5 

8 

0 

43,0 

47,0 

29,84 

0,075 

ENE 

I 

Fair. 


2 

0 

47,0 

47,5 

29,90 


E 

I 

Fine. 

6 

8 

0 

59,0 

43,5 

30,13 


E 

I 

Fog and Rtiia. 


2 

0 

35,5 

41,5 

30,18 


NE 

2 

Fine. 

7 

8 

d 

31,0 

36,5 

30,39 


NE 

I 

Fair. 


2 

0 

32,0 

3^,5 

30,3s 


NE 

I 

Fine. 

8 

8 ' 

0 

28,5 

33,5 

29,99 


N' 

I 

Fine. 


2 

0 

29,5 

34,0 

29,88 


N 

I 

Fine, 

9 

8 

0 

25,0 

32,5 

29,61 


NW 

I 

Fair. 


2 

0 

27,0 

32,5 

29,61 


NW 

I 

Snow* 

10 

8 

ol 

29,0 

30,5 

29,34 


NE 

1 

Fair. 


2 

0 

34,0 

33,5 

29,32 


E by N 

1 

Rain. 

11 

8 

0 

•45,5 

37,5 

29,40 

0,327 

« 

^ '2 , 

Rain, 


2 

0' 

51,5 

4 f 5O 

29.54 


s 

2 \ 

Fair* 

12 

8 

0 

50,5 

44 >S 

29,71 


SSW : 

t 

Fair. 


2 

0 

53,5 

46,5 ’ 

29,71 


SE , 

r 

Fine. 

its 

8 


44,0 

47>5 

30,08 


S 

I 

.Fine. 


i 2 ■' 

0 

49,5 

48,5 

30,10 


sw ■ 

I' 

Fine. 

14 

8 

0 

47,5 

48,5 

30,02 

0,089 

Wby S 

0 

Fog* 


2 

;'0' 

;S0,0 

49,0 

29,98 


SW 

0 

Rain, 

IS. 

8 


' '4^5 0 ’ 

48^0 

29,93s 

0,927 

sw 

I 

Fog. 


2 


'WrS 

49,0 

30,09 


W by N 

I 

Fine, 

16 

8 

■‘O 


: 4 S,;S,.' 

30,22 


NE 

I 

Fog. 


, 2 ^ 

6 ^ 



30,16. 


SE 

I 

TT ■ 

rair. 


METE 
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1 ime. 

Therm. 

without 

Therm. 

within. 

s 

p 

PQ 

Rain. 

Winds. 

Weather. 

H.M. 



Inches. 

Inch. 

Points. 

Ptr. 

Dec, 1 7 

8 

0 

40>5 

44,5 

30,08 


E 

0 

^og- 


2 

30 

44,0 

46,5 

30,09 


ENE 

I 

Fog, fmkll rain. 

18 

8 

0 

42,5 

44,5 

30,22 


W 

0 



2 

30 

47,0 

45,5 

30,26 


sw 

I 

Fair. 

19 

8 

0 

45 ^^ 

463O 

30,31 


NW 

I 

Fog. 


2 

0 

47,5 • 

47,0 

30,31 


NW 

I 

Fair. 

20 

8 

0 

39,5 

45,5 

30,30 


NE 

I 



2 

0 

40,0 

45,0 

30,30 


NE 

l 

Fair. 

21 

'8 

0 

37,0 

42,5 

$ 0,21 : 

1 

KNE' 

0 



2 

0 

38,5 

42,5 

30,19 


NNE 

0 


22 

8 

0 

34,0 

1 4^>5 j 

30,3s 


NNE 

I 

Fine* 


2 

0 

40,5 

41,0 1 

30,42 


NNE 

I 

Fine. 

23! 

8 

0 

37,0 

40,5 

30,65 


N 

0 

fog. 


■ 2 

0 

40,0 

41,0 

30,70 


N 

I 

Fair. 

24 

8 

0 

39,5 

33,5 

30.70 


N 

I 

Fair. 


2 

10; 

37,0 

40,0 

30,71 


NNE 

I 

Fine* 

25^ 

8 

IS 

27,0 

36,0 

30,675 


W 

I 

Fog. 

1 

2 

0 

30,5 

3 ^>,o 

30,65' 


Wl,y N 

I 

Fog. 

26 

8 

0 

34,5 

36,0 

30,65 , 

0,010 

W 

0 

Fog. 


2 

0 

3 &,S 

36,5 

30,61 


w 

0 

Fog. 

1 27 

8 

0 

35,5 

37,0 

30,58 


w 

0 ; 

Fog, 


2 

0 

36,5 

37,5 

30,56 


W by N 

I 

Fair. 

' 28 

8 

0 

36,0 

1 37,5 

30,47 


W - 

0 

Fog. 


; 2 

0 

39,0 

: 38,5 

30,39 


w 

I 

Tair. 

1 29 

8 

0 

35,0 

38,5 

30,49 


w 

I 

Fine, 


2 

0 

40,0 

39,5 

: 30,545 


w 

^ I 

Fine. 

: so 

8 

0 

28,0 

36,5 

30,56 


NW 

I 



2 

0 

34,0 

36,5 

30,49 


NW 

I 

Fine. 

3 ^ 

8 

0 

27,0 

33,5 

30,21 


W by N 

1 

Fine. 


2 

0 

36,0 

35,0 

30,04 

0 

0 

. W by N 

1 

Fair. 


Z 
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' Thermometer without. 

' 'rherm. within. 

iiaroineter* 

1774 

Greateil 

Lcafl 

Mean 

Mean 

Mean 

’Oreatell 

Lean 

Meat: 

Greatefi 

t.c.iil' 

Mean 

height. 

height. 

height 
A. M. 

height 

P. M. 

whole 

day! 

height. 

height. 

height. 

height. 

height. 

height. 

[an nary 

5 o>S 

24,0 

30=0 

37=7 

35.3 

50,5 

27=0 

37-4 

30=175 

30,46 

28,79 

29 =.S 7 

F ebriiaiy 

52,0 

24,5 

37=6 

43=5 

40,5 

50=0 

33=0 

38,0 

42,4 

29,16 

29,806 

VI arch 

60,0 

33j5 

39=6 

50=5 

45=0 

61,5 

47=4 

30,33 

29,14 

29=82 

April 

67,0 

3&j5 

fl 4=9 

54=8 

49,8 

54=8 

60,0 

45=0 

5'=3 

30-24 

29=33 

29,786 

:VIay 

1 69,0 

4-5^0 

49>7 

59=9 

61,5 

51=0 

55=9 

30,175 

29=34 

29,871 

'fune ! 

• 77 >S 

52jO 

59=1 

68,4 

63=7 

71,0; 

59=0! 

; 64=6 

30=34 

29,47 

29=90 

July 

83^5 

55, S 

S 9=7 

70,1 

64^9 

73=5 

■>0,0, 

65=9 

30,36 

29,6 1 

30,00 

Augnfl 

■ 7 *^>o 

73=0 

S«=2 

69,2 

63=7 

73 = 0 ' 

52,5.65=6 

30,32 

29=38 

29=954 

September 

73 ->o 

42,5 

52,6 

62,1 

57=3 

69=5 

49 , 5 |S 9’7 

30,28 • 

29,11 

29,795 

Oftober 

64 >S 

36,0 

46,0- 

56=3 

51=1 

61,0 

45 = 5153=6 

30,57 

29,40 

30,13 

29,807 

N'ovember i 

5a>5 4 i>o 

39=2 

‘ 37=3 

43-5 

40 j 8 i 

41=3 

56,0 

34 = 5 , 43-7 

30,225 

29; 1 7 

December I 

53»5i2S50 

39=7 

.49=0 

30=5 '40,8 1 

30,71 

.29,11 

30=09 


inch 9 


The quantity of rain in the whole year was 26,328, oy 


about 26 j inches. 


FOR 





[ 1^5 ] 


FOR THE VARIATION OF THE MAGNETIC NEEDLE,, 
OBSERVATIONS. 


Morning.. 

Noon., 

2-. P. M» 

EYening« . 

Auguft 21 21 

/ 

27 

0 / 

0 i 

0 / 

22 21 

20 


21 37 


23 21 

28. 

21 38 

21 24. 

21 18 

■ 24 

20 

33 

33, 

28 

25 

41 

35 

35 

19, 

26 

22 

32 

32 

20 

27 

21 

35 

29. 

20 .- 

28 

20 

32 

JO 

20 

29 

15., 

33 

15- 

02-1 

30 

34 

• 34. 

15 ■ 


r. 31 

23 


34 

12 

September, i 

27. 

34- 

■ , S4-. 

.12 

2 

22 

35. 

32 

19 , 

3 

41 . 

36 

33 

18 

4 

21 

16 

34 


5 

24, 





406 

393 

397, 

236' 

21 

25 

21 33 

21 28 

21 17,- 

Tlie mean of all,. 




21. 26 . 

Error of inftrument, 




10 — - 

Corred variation, . 




21,i6W.- 


How the error of the; inftmment was foimd, . will be 
Ihewn in the next publication. 
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PHILO SOPHICAL 


TRANSACTION... 

XVI. A 7 t abridged State of the Weather at London in the 
Tear 1774, colledied from the Meteorological Journal 
of the Royal Society. By S. Horfley, LL.D. Sec, R. S. 

A lthough the pradtice of keeping meteorologi- 
cal journals is, of late years, become very general, 
no information of any importance hath yet been derived 
from it. The reafon of which perhaps may be, that after 
great pains and attention beftowed in regifteiing particu- 
lars, as they occur, with a fcrupulous miiiutenefs,obfervers 
have not taken the trouble to form, at proper intervals of 
time, compendious abftradls of their records, exhibiting 
the general refult of their obfervations in each diftindL 
branch of meteorology. The following tables are given 
as an example of the method that may be taken in fu- 
ture to remedy this negleiSl. With the general Rate of 
the barometer and thermometer, already given at the 
end of the meteorological journal, they form a hiftory 
of the weather at London during the laft year. If the 
example were to be followed, in different parts of the 
kingdom, we might in time be furnifhed with an expe^ 
limental hiftory of the weather of our ifland. 
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TABLE I. 


An abridged View of the winds at London, 
in the Year 1774, 

Compiled from the Meteorological Journal of the Royal Society. 



N 

S 

E 

H 



EB 



Rain. • 


Jaauary 


0 

2 


4 

2 | 

4 

13 

31' 

259 SS 

r five half* clays omit- 
1 ted in the Journal. 

February 

1 

^ 2 

I 

3 

2 

0 

3 l 

16 

28 

2,360 


MarcK 

a 

li 

I 

I 

I 

3 

0 

14 

7 i 

31 

1,780 

r tfalf of a clay miffed 
1 in ihe Journal, 

April ■ 


3 

2 

4 i 

2i 

2 

5 

Si 

30 

1,242 


May 

3 

1 

2 

Oz 

0 

6 

0 

0 

I Os 

•4 

31 

L413 

f An half-day miffed 
i in the Journau 

Juue 

I 

z 


-^2 

nl 

4 

2 


1 3 s 

30 

2,273 


July 

1 

2 

2 

0 

I 

H 

2 

I 

18 

31 

2,43s 


Augufl: 

2 

H 

0 

• li 

2 

' ^ 

6 

14 

31 

3>340 


Septemb, 


\ 

1 I 

1 

: 4 

0 1 

02 

6 

9 

30 

3 . 9^7 


Oftober 

I 

H 

I 

2 

3 f 

3 

8 

lO 

31 

L2IS 


N'ovembv 

7 

1 


0 , 

2l 

If 

7 

9 l 

30 

1,586 


December 


if 

2 


6 

3 i 

7 i 

i 

3 l 

31 

I 5806 




21 

17I 

24 ' 

43 i 

30 

74 ' 

,1261 


26,328 



■'YMs table fliews the nmnber of days that each wind , 
blew in each month, dividing the conipafs only into, 
eight points, and reckoning all the winds between N. 
and Wi, N.W. ; all between S. and E», S.E | , all between 
Ni and E., bT-E.;, and all between S. and W.., S.W. The 
nntnber of days that each blew in all tbe months being 
colkaed into one Turn at bottom, Ibews the number of 
days each wind blew in the whole year. The quantity 
of rain that fell in each month is added, that the con- 
nedtion between wet and dry, asadthe feveral winds may 
3 ■■ the 
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the more readily appear. It appears that the winds from 
the S.W. prevailed more than any other in the year 
1774; and next to the S.W. the N.E. But the S.W. was 
more frequent than the N.E. in the proportion of 126, 
to 74. Of the winds from the four cardinal points the 
North was the moil frequent, and the Eaft the moft rare. 
In the three fiimmer months, June, July, and Auguft, 
there fell more rain than in the three of any other fea» 
fon. Of the 26,328 inches of rain which fell in the 
whole year, 13,842 fell in the winter half-year, con- 
hfting of the lix months of September, Odtober, Novem- 
ber, December, January, and February, and 12,486 in 
the fummer half-year, conlifting of the lix months of 
March, April, May, June, July, and Auguft. So that 

inch 

the winter’s rain exceeded the fummer’s by 1,3565 that 
is, by little more than J^th part of half the rain of the 
whole year. September gave the greateft quantity of 
rain, and Odlober the leaft of any lingle month in the 
whole year. 

In collecting the rain of the feveral months, my rule, 
with refpeCt to what hath fometimes fallen in the night 
between the laft day of one month and the firft of the 
next following, hath been this. When it appears by 
the journal, that it was fair on the laft day of the month, 
at the time of the afternoon obfervations, I have ^ven 
the whole of the enfuing night’s rain to the new month ; 
but if it rained on the laft day of the month, at the time 
of the afternoon ohfervation, I have divided the night’s 

B b 2 rain 
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raiii equally between the new month and the old onci 
For iiiftance, it appears by the journal that 0,043 
in the night between the laffc day of February and the 
hrft of March. The whole of this I have placed to the 
account of March ; becaufe it was fair at the time of the 
afternoon obfervation on the laft; day of February.,, 
Again, in the night between the laft day of September 
and the firft of October, there fell 0,347. Half of this 
I give to September’s rain and half to Oftober’s ; becaufe 
it rained the laft day of September at the time of the af- 
ternoon obfervation*. 

TABLE II'. TABLE III. 


Biib-divifton of the S.W. 


wsw 

bWj ssw 


January 

2 

9l 

1 ^ 

I J 

.13 

February 

4 

7 i 

4i- 

16 

Marcli 

-• ' 

4i 

I ^ 

7i 

April 

•• 3 

3’ 

gj: 

H 

jMay 

'• I 

z 

2 


4 

Juae 

1 

9 

::>z 

I3i 

hb 

5 

9 

4 

18, 

Auguft ' 

Si 

4i 

4 

14 

September! 

2 


■si 

9 

'Oftober 

2 

5 

3 

10 

No.vember 

2i 

5 

2 

9 i 

December 

I 

t 3 

1 

2 

3 i 

1 “ i 

1 30, I 

63|: 

. 34 . 



[Siib-divifion of the N.E. 

ENib 

NL 

iSiNit 


January 

2!' 

1 

z 

I 

4 

February 

0 


I 

^ I ( 

^ 2 ' 

March 

* 2^ 

9 

, 2i 

14 

April . 

I 

Z 

3 i 

I ' 

S -i 

May 

■ 2 

H 

0 

io| 

June 

0 

1 

2 

I 

3fl 

Jwiy 

0 

1 

J. 

1 

Auguft 

^ 2, 

1 ! 

3 

6 

September 

I 

'!■ ! 

' 4 

6 ' 

October 

2|, 

3 i 

2 

8 , 

November 


12 


y 

7i 

December, 


1 3i 

2i 


iSi 

'3Sl ^ 

'20 1 

' 74 , 


In thefe two tables the winds between the W. and the 
S.W . are all fet down to the W.S.W. ; and thofe between 
the S. and the S.W. are all reckoned S.S.W. In like man- 
■ . '■ ' ner. 
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ner, the winds between the E. and N.E. are all reckoned 
E.N.E.;- and thofe between the N. and N.E. are all 
reckoned N.N.E. It appears that of the -winds between 
the S. and W. thofe from the point of S.W. were far 
more frequent than thofe from either fide of it. And 
the winds from the point of N. E. more frequent than 
thofe on either, fide of it, nearly in the. fame proportion. 


t:arle iVo 


jSub-div fio 

’1 of the S.E. 


ES 

oE 

SS£ 


January 


2 

O 

^2 i 

February 

O 

0 

o 

0 

March i 

1 

2 


2 

3 

April 

0 

I 

1 

2 

May. j 

►"O 

•o 

■3 

n 

0 

June, 

0 

H 

I 

X 

“ 2 

July 

1 

2 

O. 

H 

2 

Auguft 

I 


1 ' 

4 

September 

o. 


'2*^ i 

Ji2 

Oftober 

1 

2 


I 

0 

fVovember 

^ o 

I 

, 1 


December 

Q 


I 

02 


4 

' 24 , 

12 

3° „ 


TABLE V. .■ 


Sub-divifion of the N 

.w. 


> 

> 

> 

NW 

MsVV 


January 

I 

z 


I 

4 

February 

I 

1 

O' 

2 

March 

0 

' I 
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o 

1 

April 
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■2 

tI 
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OA 

*•2 

May 

I 

-Tf 

02 

2 

6 

[line 

I-! 

4 

I 

4' 

July 

2 

4-1 

Q 

6i - 

Augirll 1 

O 

If 

2 

2 

Sepiemberj 

2 

I 

1 


Oftober 1 

C 

33 


^ T 

' ba 

NovciTihcr; 

I 

1 

: ^ 

' 2-1 

Dccemberi 

2 ^ 

ol 
\ 02 

! o 

61 

' C 


'i 

■la 1 

25 

H 

i 

n or 


By thefe two tables it appears, that of all' the winds 
between the N. .aiidW. thofe from the point of jS' . 
were far more frequent than thofe from either fide of it. . 
Of the winds bkweeii the S» .and E. thofe from the point 
of S.E. were more frequent than thofe to the E. of that - 
point, and rather more frequent than thofe to the S. of . 
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it; but the difference in the latter cafe was very incon- 
fiderable. Of the winds from all quarters, thofe from 
the E.S.E and N.N.W. were the moft rare, efpecially the 
former. The numbers in the laft columns of each of 
the four laft tables are the fums of the preceding co- 
lumns rangingin the fame horizontal lines. They ought 
to correfpond with the numbers in columns S.W. N.E. 
S.E. N.W, of TABLE I. refpe6tively, and ferve as a check 
upon. the work in making the tables. 

The general ftate of the winds coliedted from the 
five preceding tables, according to their different degrees 
of prevalence, is as follows: 






SB' 

E 

ENE 

NKE 

H 

M 


N 


ssw. 




u 

7 


12 

14 

i7i 

Ui 

20 

21 

s 

25 

25 

30 

34 

35i 

Wi 



Days miffed in the Journal^ - - jX 


36s 


TABLE 
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T A B L E VI. 

Shewing the number of fair and froily 
days in each half month and in the 
whole year. 


There were 
but 10 days 
in the whole 
■ year that gave 


lit half. Latter 
half. 


in whole I ; 

month, 


lit half.jLatter 

I Ihalf. I 


in whole! 
month. 


whole year. _! anyfnow;w5?. 

i Fair Fair days jfrofty days Iroity da'ys ^ January, 

^ , in whole I, < in whole ^ a ; ? 
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one daYy tliough the wind continued in the S.W. The 
fnov/ on the ill of February came with a S.W. during a 
iliarp froft. The wind was in the N.E. before the fiiow, 
and returned to the fame point the next morning; the 
iroft fliarper than before the fnow. The fnows in the 
latter part of November were generally accompanied 
udth rain, and did not bring adtual froft. The fnow on 
the 9th of December came after tv/o days froft, which 
it feems to have put an end to. For though it froze in 
the evening after the fnow, the froft was much lefs fe- 
vere than the preceding night, and a thaw came with 
rain, wind N.E., the next day. 

There were only two thunder ftorms this year, 
ielicet^ 

Auguft 27. 2 P.M. Barometer 29,64 inches, Ther- 
mometer 63°, Wind N.W. 

September 24. 9 P.M. Barometer 29,42 inches. 
Thermometer at 2 P.M. 64'’. 
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It is an old obfervatioiij that a N.E. %vind in this coun- 
try generally makes the barometer rife. This naturally 
leads to an enquiry, whether there be any general con- 
nedlion of the rife and fall of the barometer with the fet- 
tiiig of the wind. Upon comparing the general account 
of the barometer for the year 1774, ftated at the end 
©f the meteorological journal, with the journal at large, 
I found, that in feven months out of the twelve the 
greateft height of the barometer was accompanied with 
a North-eafterly wind; and in eight months out of the 
twelve, the leafl; height of the barometer w^as accompa- 
nied with a S.W. This incited me to take the trouble of 
jmaking out the preceding table, wiiich fliews the mean 
height of the barometer which accompanied each wind m 
every month, and for the whole year. And it appears, that 
though the barometer may be almolt at any height with 
any wind, yet the mean height was greater, in the courfc 
of the laft year, with the winds which fet from that fe- 
micircle of the compafs, which is intercepted betw^eenthe 
points of W.S.W. in^ufive and E.N.E. exclufive, going 
roimd by the W. anciN. than with the winds which fet 
from the oppolite femi-circle intercepted between E.N.E. 
inclufive and W.S.W. exclulive, going round by E. and S. 
in the former femi-circle the W. and N.E. give the great- 
teft mean height, and in the. latter the S.S.E. and S.W:. 
give the leaft ; 

' * It is to W.BOtedjtliat the means'of tlie wholeyeaivftnted inthe lowemiofl 

horizontal rovsr,. are not found by collefting the means of , all the months into 
pne fum, and dividing by the number of months (for this method would always 
he fallacious, except each wind had blown for the fame number of days in all tiie- 
difierent months) ; but by adding together the heights attending each wind day 
hy -day, .and dividing the fum bythe ntipaber of days each wind blew in the 
whole, year.. ' 
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This table exhibits a comparifon of the asSliial changes 
of the weather from fair to foul, with the afpects of the 
Moon; and needs no other explanation than an inter- 
pretation of the charadters in the laft column. 

— froft 1 Any one of thefe marks placed over a 
+ thaw number lignifies, that the weather indicated 
o fair * by that mark continued from the day of the 
-- rainy < month denoted by the number underneath 

- ftormy to the day denoted by the next following 
fnow J number, bearing fome other mark over it. 

Thus, in the month of July, rainy weather fet in on the 
fifth, and laflied to the fifteenth; from the 15th to the 
aoth it was fine; when it changed again, and continued 
rainy till the 2 2d; then it was fine to the 27th, and 
rainy again till the 31ft. 

Such tables of comparifon, made yearly for a fuccef- 
fion of years, would in the end decide with certainty for 
pr againft the popular perfuafion of the Moon’s influence 
upon the changes of our weather ; which hath fome how 
pr other gained credit even among the learned, without 
. that ftridt empiric- exMnination, which a notion in itfelf 
fo improba,ble, fo deftitute of all foundation in phy fical 
theory, fo httle fuppprted by any plaufible analogy, 
plight to undergo. The vulgar dodlrine about this iii- 
flueiice is, that it is exerted at the fyzygies and quadra- 
tures, and for three days before and after each of thofe 
epochs. There: gre 24 days therefore in each fyiiodic 
month, oyer which the Moon at this rate is fuppofed to 
prefide j; and as the whnlepconfifts hnt of 29idays i 2|; 

V ' j ' A . . 
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hours, only 5| days are exempt from her iDretended do- 
minion. Flence, though the changes of the weather 
ftiould happen to have no connedlion whatever with tlie 
Moon’s afpects, though the fait Oiould be, that they take 
place at all times of the Moon indifferently, and are dif- 
tribiited in an equal proportion through the whole b-m- 
odic month; yet any one who fliall predict, that a 
change fhall happen on fome one of the 24 days af- 
ligned, rather than on any one of the remaining 5h 
will always have the chances 24 to 5 1 in his favour. 
Merely becaufe more changes will fall with in the greater 
time, and, upon an average, as many more in proportion 
as the time is greater. It is evident therefore, that this is a 
matter in which men may eafily deceive tliemfelves, ef- 
pecially in fb unfettled a climate as that of this ifland : 
and the advocates for lunar influence are not to imagine 
they have fadl on their flde, unlefs it fiiould appear,, 
from fuch tables as thefe carefully kept for a long courfe 
of years, that the changes happening on the days, which 
they hold to be fubjedf to the Moon, are more than thofe 
which happen on the exempted days, in. a much greater 
proportion than that of 24 to 54. 

The antiquity of the opinion may perhaps be al- 
ledged in its favour ; and it may feem an anfw^er to the 
objedlioii taken from the inflability of the weather of 
this part of the world, that it had its origin in more fet- - 
tied climates. We find it, it mull be confefled, in the ear- 
lieft Greek writers, who probably had it with the reft of 
their phyfics from the Eaft. And to this ciraimft^ce, I . 
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am peri%’'aded5 tlie opiiiion owes tlie credit it hath met with 
amoiig'meii of learning.’ But wdiatever general aflertions 
]iiay be found in feme writers, concerning celeftial influ- 
ences in general, and the Moon’s in particular, as being of 
ail the heavenly bodies the iieareft to the earth, the wri- 
ters who treat of the figns of the weather pradically, for 
the information of hufbandmen and mariners, derive 
their prognoftics from circnmftances, which neither ar- 
gue any real influence of the Moon as acaufe,nor any be- 
lief of fuch an influence; but are merely indications of 
the ftate of the air at the time of obfervation : namely, the 
fliap'e of the horns, the degree and colour of the light, and 
the number and quality of the luminous circles which 
fometimes furrouiid the Moon, and the circumftances at- 
tending their difappearance It is true, that each of thefe 
pfognoftics is exprefsly confined, by the early writers, to 
d particular time of the Moon’s agec^J. But not, as I con- 
ceive, on account of any particular influence of the Moon 
in tiife or that afpedt ; but merely becaufe the prognoftics, 
that ftie affords at one age, are fuch in themfelves as llie 
cannot afford at another. For inftance, the bluntnefs of 
the horns in the new Moon is a fign of approaching rain,^ 

(aj See the Aioo-jj^Eia of Aratnsand the Scholia of Theoa, 

(i) X^lfAUclx <?’ sV 7rcc>crtp Itt^ irdplcn rituxlocu 

, * Sm Tpildrn rBlpce^mln Te wixnlm^ 

yi fA$u stt avTnv 

dmp Tre^kiV Ik 

£< mrlxx rijfdg 


1:>€caiife 



becaiife it indicates a turbid ftate of the atmofphere ; for 
if the air were clear and dr)’^, the horns fliould appear 
lharp and pointed, that being then their natural iliape. 
But the bliintnefs of the horns is no lign of change after 
the dichotomy ; becaufe then the horns will appear blunt 
in all Hates of the air, the elliptic arc on the deficient fide 
of the Moon prefenting its concavity to the circular limb, 
and forming with itan obtufeangle. Again, the degree of 
the Moon’s lighten the fourth day furnilhed a prognoftic. 
It ought then to be itrong enough,, if the air was clear,, 
for terreftrial objedts to caft a ^lladow'^^. If their fhadows 
were not difcernible, it was a fign that the air was im- 
pure, and bad w'eather was to be expected. But this 
prognoftic did not take place before the fourth day, be- 
caufe the light of the Moon was yet too weak for £ha- 
dows to be formed in the purefi; Hate of the air^ It did- 
not take place after the fourth day, becaufe the enlight- 
ened part w'as then fo much encreafed,. that lliadows: 
would be formed in any Hate of the air, if the Moon was 
not adtually hidden by a cloud, or obfeured by fenfible 
mills. The prognoftics fumilhed by the new Moon ferv- 
ed only till the dichotomy, and thofe of the dichotomy 
till the full Moon, and fo on; not becaufe a new and 
diftindl influence was exerted in each new alpedl, but 
becaufe each new afpetSl fomiflied a new fet of figns, of a. 


Itt) rirp^zlcy lucres. Ap-zr, ^ 

n ivm(rSzi h rjp 

i iivzrm tm Tlieoii ip locoffi^ 

different 
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different kind. That this, is a true reprefentalioii of the 
moft ancient lunar prognollics, appears from Iieiice ; that 
otliersof afimiiar kind were derived fromthe Sun and the 
fixed liars, .particularly the' Prafepe and JfeUl in Gcncer, 
and the bright liar in the Altar. ; - and it is remarkable, th at 
AR.ATUS fays, the prognollics taken from the Sun are the 
moft certain of all w. The vulgar foon began to coiilider 
thofe things as caufes, which had been propofed to them 
only as ligns. The manifeft ,effe6l of the Moon upon the 
Ocean, while the mechanical caufe of it was totally un- 
known, was interpreted as an argument of her influ- 
ence over all terreftrial things ; and thefe notions were 
fo conflftent with, that viflonary philofophy, which af- 
ligned diftindi places to corruption, change, and paflivity, 
on the one lide, and the adtive governing pownrs of na- 
ture on the other, and made the orb of the Moon the 
hoiiiidary between the two, that they who fhould have 
been its opponents, ranged themfelves on the lide of 
popular prejudice. And the uncertain eonclulions of an 
iil-condudted analogy, and a falfe metaphylic, were 
mixed with the few Ample precepts derived from oh- 
fervation, which probably made the whole of the 
fcience of prognoftication in its earlieft and pureft 
ftate. Hence both Theophrastus • and aratus - teach 
ns to : remark the poiltioii of the Moon’s horns, and 
take cpnjeiftures of approaching fair weather or tem- 
peft, according; as they appear, at- different times of the 
Moon’s age, exedl, reclined, or. prone : not knowing 

(d) fiwWuiK esjxdri* KEtVau 

' ■ that 
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that the portion of the line joining the Moon’s cnips, 
with refpedt to the horizon, depends merely upon the 
mutual approach, or recefs, of the pole of a great circle 
drawn through the centers of the Sun and Moon, and the 
pole of the horizon, in the courfe of the diurnal rcTO- 
lution. And fo great a man as varro, as he is quoted 
by PLINY, was not alhanied to give this childifli rule, for 
predidling the weather, for a whole month to come, from 
appearances at the new Moon. “ If the upper horn 
be obfcure, the decline of the Moon will bring rain. 
“ If the lower horn, the rain will happen before the full. 
“ At the time of the full Moon, if the blacknefs be in 
the middled.” After this one cannot be furprized, 
that the poet virgil lliould make the prognoftics of the 
fourth day decifive for the whole lunation ; 

Sin ortu quarto^ namque is certijjimus au&or. 

Fur a mqus obtujis per mlum cornibus ibit, 
lotus et ilk dies, et qui nafcentur ab ilk, 

Exacium ad menjem pluvid ve7itifque carebunt. 

Georgic. lib. 1. lin. 143, 
But in this he contradicSts aratus, whofe authority in 
general he follows implicitly. With aratus, the iigns 
of the new Moon extend only to the firft quarter. 

The ancients afcribed an influence to the conftella- 
tions and fixed ftars as well as to the Sun and Moon; and 

(e) Aptid VarroneiTi sta eft.- — — Nafcens Luna ft cornu fuperiore 

■dbatro furget, pluvias decrcfccns dabit : ft isferiorc, ante pknilunlum : ft ia 
media nigritia ilia fuerit, imbrern in pleno. plik, Nat. Hift. lib. XVilL 

35- 
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there feeras to have been much the fame foundation for 
6iie as the other. ' In the parapegniala or calendars, in- 
troduced’ in Greece, as we learn from THEONr/;, by the 
aitronomer meton, and renewed either annually or, as. 
I rather conjecture, at the expiration of every 1 9-year 
period, the heliacal rifings and fettings of difierent 
ftars were marked as bringing in different forts of wea- 
ther. The truth is, the eaiiieft aftronomers imagined^ 
that the weather was governed by the Sun; and that 
its varieties were every where owing to the different 
degrees of the Sun’s heat in the different feafons.. 
They had therefore taken great pains to colleCl, by. 
a long feries of obfervations,, the weather that ufually 
prevailed ill this or that particular place during the Sun’s 
paffage through every degree of every fign. Upon 
thefe obfervations, not upon any whimfical theory of 
celeftial influences, the predictions, in the. calendars 
were founded. It feemed reafonable to announce, as the 
weather of each part of the year, what had been found to 
be then molf frequent. And while the civil reckonings 
of time were fo different among the different Greek 
ftates,*'' and fo rudely cligefted in all, the heliacal rifings, 
and fettings of the liars w'ere the only certain and. 
obvious marks, the com|>ilers of , thofe , popular di- 
rectories could bit upon, of the Sun’s return to the dif- 
ferent parts of the zodiac Ti-;. Hence they propofed them 

I/) Scliolia in Aratiim* _ ^ ^ 

i&] , Geminus. €*,14* . > ■ ' ■ 


to’ 
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to tlie people as iignals of the weather to be expecle4 
The form of the year being now the fame in all parts of 
Europe, and pretty accurately adjufted to the motions- of 
the heavenly bodies, and the heliacal rifings,and fettings 
of the ftars, from the different rnanner of life of our 
country people, not falling fo much under popular obr 
fervation with us, as they did among the Greeks, they are 
hot marked as prognoftics in our modern almanacks and 
this 1 take to be the reafon, that though the Moon hath 
maintained her reputation amongft us, the. influence^ of 
the fixed liars is funk, as it well deferves, in utter obli- 
vion. Upon the whole I do not deny, that the obfer- 
vant hulbandman will find a variety of ufefuL prog- 
noflics in the appearances of the Moon, and the heavenly 
bodies in general; but they will be prognoftics of no 
other kind, and for no other reafon (though perhaps icfs 
fallible) than the fputtering of the oil in the induftrious 
maiden’s lamp, or the excrefcences which gather round 
the wickr^;. They will be fymptoms deftitute of all ef- 
ficient powers. They will fhew the prefent ftate of the 
air, as that on which they depend, not as that whic^f. they 

(h ) Ne noSurna quidein carpentes penfa poeilffi ■ 

Nefcivere iiicEicm : tefta cam ardente videreiit 

Scintillare oleiam^ et putris concrefcere fungos. 

, , ‘CteorgidHb* Llia* 39^^ 

aiiTCijOtTip dTTO ipKoys^p nirs xb^pcci 

&C. Apr# 
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{gesesii, provable conje<Slures for two 

.•ojEf.feee/'jclays ,to/'Come. ' To. what I 'have already ad- 
yaiic€d ;itt fripport of this opinion, I fliali only add the 
daih'iihes: of the AiocrjjjWgiiJc of aratus. They fpeak the 
.ientimeiits. of . the earlieft ages moft dedlively, as they 
hotv [little the dodtrine of the influence of lunar 
•afpedt’had gained ground, even in his days, among prac* 
;ti<^]L ^writers; : That elegant verflfier, there is little room 
delivers the pradlical maxims of his time, juft 
whareceived themv "Hewas too little of a poet to dif- 
‘^^ife the truth with ornamental fidtion, and too little of 
a-philofopher to adulterate it with hypothefis. 

'Xm .KCtjozvrjcOf mXov sm crijftccji a^i 4 ,oi. 

fAUkkoV ^Votv BIQ tiXUfh' lo^'Oi'J ■ 

'%km^n rskBoi’ r^i}cATU y,B 

7cs^io'^os. d^i§^oi7]s hiavjS 

' £TC ; Tofn 

bM(^Sy^dii>j£kkD:^ixdi£^sJxif . 

^ kfyor -^dka f d^mv rwj 

£^(^;0l^£)f6i0 -TS jW)]M j ' 

hmvjhi ■ 

Ou|g3'o]g (rX£^i!4S KiV. £%. oCM^l 
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Which. I render thus : “ Negledt none of thefe prog- 
noftics [none, he means, of the great variety he hath 
“ enumerated, taken from the heavens, from -animals, 
“ plants, terreftrialobject-s. Sec,], it is a good thing tocom- 
“ bine the obfervation of one prognofdcwith another. ■ If 
“ two agree, there is the greater likelihood of the event, 
and a third makes it certain. Whatever you do, regilier 
“ [ah'/Oy.oiVic] the prognoftics of the current year, care-» 
fully noting what the prognoftic fays [-k^oTcv 
PiS'yoi ; that is, what the event fliew it to be align of], 
if fuch a fort of morning comes on with the rife or 
fetting of any particular ftar. And it will be of the- 


fO Smb a fen of mmimg^ That is, a morning marked with fucli .or f^clt 
appearances. ^ So I nnderllaad run The fpirit of the precept feeiiis to be^ 
that the heliacal rifings of the liars -are to be attended to^ in coajuaftioa with 
the particular appearances attending the dawn or fun-rife. The heliacal rifmg-s 
fliew the fcafoDj or general conftituUon of the -time -of the year; the particniar 
'appearances of the morning indicate the minute circumilances of the weather 
for two or three days to come. Thusthe heliacal riling of Arcluruswas afign^ 
in all the ancient parapegmsj, that the ftormy feafoii was at liaiid, and bad weather 
of various forts^ rain^ thunder^ high wind, was to be expefted ; but what the par- 
ticular weather would be for a day or two to come, whether it would be only 
windy, or wet, with thunder ‘Or .without, from wlmt'quaiterche %S weather 
would come, all this would be pre«fignified by the “particular appearances oftljc 
morning. Perhaps the fame appearance may be fubjefl: to fome varkty of ia- 
terpretatioa^t different feafoas of theycar, and in'differept placei# 'Id this, 
perience and ©bfervatiea will be the- only fore guid^e's* ^ ‘And for "this rcafor? 
AR ATUs advifes Ms' fcholar, fiiot only to attend to the'genetal rules laid down ioi 
kirn, but to ke'ep-a Johraai iii$ bwnconclulions. 
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higkeft importance to attend particularly to the two 
“ quaternions of the expiring and the incipient month<'^^ 
[that is to the four laft days of the month going out,. 
“ and the four firft of tliat which is fetting in], for they 
“ comprife the. extremities of the two. months, where 
“ they meet : and the weather [or the hate of the air], 
‘‘ is then particularly uncertain [difficult to guefs at] for 
“ eight nights, for want of the lilyer-coioiired Moon. 
“ If you attend to all thefe put together, all through the 
‘‘^ year, you mil never form a random guefs about the 
^‘ weather.*’ The uncertainty of the weather for thefe 
eight nights cannot he an uncertainty of the efFe<5t de- 
pending upon the moon’s afpedt; but it is an uncertainty 
of fore-knowledge, the poet fpeaks of, for want of the 
Moon as an index. For though the 'word' cr<pst7i£^uTajoc 
by itfeif Woiild be ambiguous, as it might he taken either 
in the fenfe of sviisldSXfjjoc, the words p(,J^T£i: 

'(TB^wnc ai-e decifive for the fi'idl interpretation. 
The 'moon exihs during thefe eight moiiths as at other 
times. There is no want of her therefore lis a phyfical 
agent : the only want there can be, is- the. want of her- 


( i) ' Jkd if/'Wii! ii df the 'higjMjI impsrimee fa ntiend' tzfmsy un - 

1 feave foaietimes thought tliefc wofds‘ might be, .rendered thus:: 
'«« Tliiswiii be -great imp0ita.a£e[that.i&> this joint '©bftmtickn, of thegeneral 

' 'ifidications*' of' feafoli- of:paiticuiar praghofttes- will be'0£,g’rea;t iHiport-anceJ 

Order to form a conji^^m abont the two qnatcrmonSy'&cd^ This intorpreta- 
tsvake the moftconnefied meaning for tho whole, paffage; but I-do not" 
recolkii3.-h0r'canl'&id4i|>on thefirifleft fearch^ any 'inflaiice^' wherein the verb 
tifcd in the fenfe oi or forming , a judgment 'or opinion- 

^nbomt* ' .V ' " ' ' 

' appearance/ 





appearmce. . ' It \Toiald be unpardonable not to -:men'- 
tioii, tlxat fO' great an authority as thatof THEOPHRAsrtp 
is againfl: the fide of the quellion to which j iiitline.. 
The .dodaine of . the influence of lunar. afpect is. ex- 
prefsly aflerted in his Treatife on the Signs of Rain and’’- 
Wincl. He fays, that the new Aloon is generally a.time- 
of.had weather, becaufe the. light of the Moon is want- 
iiig/ir; and that the changes of weather gener-ally Tall- 
upon :the: iyE^ygies or quadratures. But this feems- to' ' 
have.beeii merely an opinion founded upon an imaginary 
analogy- between the epochs of fyzygy and quadrature? • 
in. the months,, and the. equinoxial and tropical epochs-., 
inthe. year;' For. the Moon, he fays, is, as ituR:ef€|'.-thei-j 
Sun of the night.- THEOPHRASTUS, though a diligent oh-* 
ferver .of..n.sii:tire, .waTdeep.in. the theory of that fchool,. 


of which hetvas. himfelf one of the brigiiteft omairients :: 
and his teftimony, with reljjecl to the matter of ifacfj. 
hath iiotjlike ARATUs’&,a credibility founded oii.theme-- 
diocrity of- his genius.- ' . . 

Ill the’ table, i-p. 177. the changes which fell on the- 
fyzygies and quadratures, or on any one of p liny’s criti- 
cal days of the Mobif s age (which are the 3d', 7th, fith, 
15 th, iqthj 23 d, a 7 th,), are diftingiiiflied frorii the'teft’ ' 
by a.bi'g^TharacterT^. -And oiitpf 69 changes regifter- 




(Tt-' 


hc^. Edir. He'iaf*"’ “ '' ' ' ■ 

' iblis Hicidii, p]i> - 

prjsefagia'ejusj'hoe di teit'a. ftpcioiE, tinde- ’.v 
cima., declma cjiiiataj declma nom^ vigeiima uni**, vigefuna fcptinmj et inter-'"" 

‘ Hlft* !iK XVilL c, 35. 


ed 
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cd iB this table 3 2 claim that diftindlioii. Which is rather 
a larger proportion of the whole number, than is due to 
the time made up of all the days of fyzygie and quadra- 
ture, in the whole year, together with pliny’s critical 
days, thrown into one fura. For fi iice there were 365 day s 
ill the year, and the days of fyzygie and quadrature, with 
.PLINY’S critical days, amount to 1 1 3, out of 69 changes 
in- the whole year 22 are as many as belong to thefe par- 
ticular days, upon a proportional diftribution. But in the 
preceding table, there are many alterations marked as 
..changes, when it appears, that the weather returned to 
what it had been before the time of change, within the 
fpace of 24 hours after it. Now if we reje61; all thefe on 
both lides of the queftion (which I think is the fair way 
of reckoning, for fudden alterations, of fo fliort a dura- 
tion, are rather to be called irregularities than changes of 
weather), we iliall find but 46 changes in all, from one 
fettled ftate to another, of which only 20 fell on the days 
■of fyzygies, quadrature, or pliny’s days, which is ftill 
more than the jufl proportion. 

. But again, pliny’s eight critical days w'ere probably 
intended for the four days of fyzy’-gie and quadrature 
and the four of odagonal afpe£tr«L For if the time 
of the conjun6lion be rightly aflumed, the mean qua- 
dratures, and the mean oppofition, and the mean o<5ta- 
gonal afped, will always fall either on one of pliny’s 
daysj or on the day next to it. The deviation, I fuf- 

j Tlxe words, Qiioties in angnJos folis inddit, imply this. 
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peiSl, was intentional, and for the fake of the odd num- 
bers. Thus the 4th, 8th, and t 2th days of the Moon 
fliould have been critical, inflead of the 3d, 7th, and 
1 1 th, if the mean motions of the Ivloon had been the 
hngle thing attended to. Bnt plixy, or whoever vras the 
firft author of the rule he gives ns, chofe the latter as 
containing, beiides much of the lunar influence, ail the 
nlagic virtue of imparity, of which the others, taking 
their numerical denomination from even numbers, are 
totally deftitute. Among the numerous believers- in the 
Moon of our days, few, I fuppofe, retain any confidence 
in the phyfical powers of the odd numbers. They may 
imagine therefore, that the apparent inconfiftence of 
■p LI NY’s rule with the truth of things, may be owing to 
his fuperiiition about the odd numbers, which led hirh 
wilfully to deviate from the mean epochs, little apprized 
(for the Romans never were aftronomers) how much 
they fometimes differ from the true ones,, on account of 
the great and various inequalities of the ^Moon’s, mo- 
tions, and hovv very widely his arbitrary arrangement 
•would in confequeiice often differ from the times it 
was intended nfearly to reprefent. Iiiftead of pliny’s 
critical days, I fliall now, therefore, examine the days for 
which, 1 imagine, they were fuhftitiited ; thole I n'L'xin of 
true fyzygie, true quadrature, and true odlagonal afpect. 
The following ttible diftingiiiflies the changes of wea- 
ther which feu on thefe days. There were only 1 2 fueh 
out of all the 69 ; which is fcarce four more than their 
even proportion. And rejecting, as before, on both fides, 
VoL. LXV* E e the 
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tlie alterations of weather which were reverfed within 
the fpace of 24 hours^ there remain out of 46 changes 
in'^ali only i o upon the days of lunar influence, which 
are\wo lefs than belong to them upon the even chance; 
for the days of fyzygie, quadrature, and octagonal afpedt, 
in the wdiole year are 98 ; and 365 : 98 = 46 : 1 2^ very 
nearly. It is remarkable, that of tliefe ten changes 
two only coincide with a new Moon; namely, thofe of 
the loth of February and 5 th of September, and none 
at all with a full Moon. There were indeed two changes 
in the year upon the day of the full Moon; videlicet, 
thofe of the 20th of September and 1 8th of Novemhei , 
hut both were reverfed within the fpace of 24 hours. 


TABLE 
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TABLE IX, 


Januaiy 

6 y 10 14 i8 2^2 25 26 30 

10 

3 

February 

4^8 I 0 13 15 17 no 

8 

1 

3 

March 

10 

I 

0 

April i 

4 8 28 2 ,^ 

4 

I 

May 

5 7 23 

3 

0 

June 

6 1 ^ 18 2^0 22 28 

7 

3 

July 

5 15 ZO 22 27 31 

6 

' i 

Aciguft ' 

4 6 I I 1 3 17 26 

6 

2 1 

September 

I 3 7 II 13 14 17 20 22 

9 I 

1 

i 

October | 

3 2.3 24 29 

4 

1 

I 

November 

2 6 7 1 8 21 26 

6 i 

1 

1 3 i 

December | 

2 5 II 14 15 

s 1 

69 

I 1 

1 

1 

22 1 


I have added in this table two columns, lliewiiig the 
number of changes in each month, and the number out 
of each agreeing with the Moon, 

I lliall only add, that no conclulioii muft.be drawn 
from the obfervations of a hngle year. . 


Ee 2 


XVIL EMraa 
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X VIL Exira^ of a Meteorological Journal for the Tear 
1774, kept at Briftol, by Samuel Farr^ Af. D. 


RedJcj March 23, 1775. 


Months. 


Rain, 

Higheft 

Low eft. 

Mean. 1 

Vicillitude. 

January 


28,3 

29jS 

I 1-2 

4 > 9 Si 

February 

30=4 

29,2 

29,7 

0 9-1 

5,549 

iMarcli 

3 °; 2 

29,1 

29>7 

0 9-4 

5,297 

April 

3O5I 

29.3 

29>7 

0 8-5 

2,349 

May 

30,1 

29 t 3 

29,9 

0 7-4 

■ 2,955 

June 

30>2 

29>4 

29>7 

0 6-3 

2,602 


3 °f 2 

29>7 

29,8 

0 4-1 

2,972 

Auguft 

30^2 

29,4 

29,8 1 

0 5-2 

2,999 

September 


29,0 

29,6 

0 7-2 

7,03s 

October 

30 iS 

2953 ' 

, 3 °;° 

0 8-2 

1,927 

November ' 

30,2 

29,2 

29^7 i 

0 6-1 : 

1,683 

December 

30;6 

29,0 i 

29.7I i 

0 7-2 ; 

2,047 






42,366 


The barometer was placed feventeen yards above the 
level of the river Avon, which rtuis very near to my 
houfe. By viciflitude is meant the greateft rife or fall 
of the quickfilver in the fraalleft number of days. 

S. FARR. 

Dr. 
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Dr. FAUR had alfo given the mean heights of the thermometer within doors 
for every month in the year. But thefe are omitted^ becaufe obfervations of 
the thermometer in the iioufe are of no importance, uniefs accompanied with 
correiponding ones of an snflmment kept in the ihade in the open air. The air 
of a room, though kept without a fire, and fo fituated as never to fee the Su% 
alters its degree of heat or cold fo much more llowly than the external air, that 
no jadgement can be formed of the temperature of the one from that of the 
other : except after a continuance of weather of the fame kirxl for a lon-^ time 

* <D 

together, their mutual relation is vague and undetermined. Dr. farii hkswife 
fent a particular account of the winds and changes of the weather for every day 
of the year ; from which I have compofed the two following tables, 

s, korsley. 


An abridged table of the winds for Bristol, 
for the Year 1774. 



N 

s 

E 

w 

NW 

SE 

NE 

SW 


c 

Numi3er of 
Frody Days. 

January 

oz 

I 

z 

6 

3 

u 

2 

7 

7l 

3^ 

0 

u 

0 

! 10 

February 

1 

2 

u 

i 

I 

3f 

3 

si 

ii| 

27 

ft? ^ 

. 

7 

March 

1 

2 

I§ 

4f 

I 

si 

si 

II 

4 

31 

1 — J 

7 

April 

1 

2 

2 

1 

2 

0 

8 

4i 

S 

8f 

29 

» * 'wj 

jr c! 

Q 03 


May 

1 

2 

if 

2 

0 

2 

2 

Hi 

8| 

31 

-S ON 

rz ^ 


June 

I 

2§ 

2 

r 

2 

4 

I 

2 } 

i6f 

30 

V ^ 


July 

I 

I 

0 

■2 

6f 

2 

0 i 

Hi 

30 : 



Auguft 

0 

1 

2 . 


0 

I 

4 

6i 

Uf 

32 

p $>• ; 


September 

1 

2 

X 

z 

i 0 

; X 

4 

10 

7f 

7 

30 

S ^ 


Oftober 

0 

I 

2 

' 1 

; 2 

sf 

6 

Si 

I2| 



Froft at times. 

November 


X 

z 

0 

0 

4 

S 


1 6 

30 

! 4 -» 

' a 

* >44 

Frofty nights. 

December 

! 0 

0 

3 

0 ^ 

i 

8 

* 3 i 

; 6 

31 

to 

18 


‘ 9 

^3 

=22 

8 ^ 

42 ■ 

S 3 

9 ^ 

ia3 ^ 


' m 

42 


Thunder. 
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Thuader. February 16 . 23. 24. S.W. 

March 8. 20. E. 28. E. and W. 30. E. and N.E. 

April 27. with hail ftorm, S.W. and N.W. 

May I. 4- N.E. 9. 10. E. 24- S.W. and S.E. 

June 25- S.W. and S. 

July 10. S.W. 26. N. and N.W. 

stfumbet 4. S.E. and N.E. 6. N.W. u. S.W. and S.E. 


TABLE 
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TABLE for Trial of the Moon’s Influence at Bristol, i 




for the Year 1774. 





New, 

xftQi.v 

Full. 




"i 


-D. H. 

D. H. j 

D. H. ' 

D. H. 

mv ^ 1 

1 

1 

1 

Jan. 

S 6 

I I 21 

19 3 

27 7 

r 9 h 30 ; 

i 

% 

/ , 
? 
1 


Feb. 

3 15 

10 9 

18 0 

25 23 

7 ! 

1 

1 1 

1 1 

! 





_ G -f _ 1 

i 

i 

1 

! 

Mar. 

4 23 

li 22 

19 20 

27 II 

6 10 17 2.0 30 1 

G 0 

1 

3 i 

t i 




18 15 


1 

1 


Apr. 

3 S 

10 12 

25 22 

6 10 13 

3 

I ; 









May 

2 , 12 , 

10 3 

18 7 

j 

5 

Lail 

34 20 

I I 0 19 


i 

i 

! 


New 

8 18 

lil 

Full. , 

C^. 

0 


1 

j 

^ 1 

J-une 

: 16 19 

23 12 

30 7 j 

r 6 13 


1 1 






0 : 



July 

8 9 

16 5. 

i 

22 igi 
! 

29 20 

^ 1 

r 10 14 17 I ^ 2 D i 

1 

6 ■ 

“* t . 




i 

1 

i 

ysww 1 



Aug. 

7 0 

14 I2I 

! 

21 3 

1 28 12 

• 3 7 25 ^ 

I 

! ^ 

! 

Sept. 

S 14 

i 

12 17! 

29 ^3 

i 27 7 

i Only 9 fair days. ; 



oa*: 

1 




G 0 ^ ; 



5 3 

12 O' 

19 2 

27 3 

6 17 25 30 _ _ j 

rCioudy with rain till the 5th.| 

4 

I 

0 


■Nov. 


^ 10 7 

17 18 

1 

J hard rain, then frequent: 
1 frofly nights and gentie| 

1 

1 

i 

i 

3 IS 

25 23 

1 L rain in the day-time* 

1 

» 

i s 

.Pec. 

3 2 

9 ^7 

' 17 X2 

25 17 

3 II 2 1 

1 

1 3 

i 1 

i j 


! 39 } 

When a 'number appears in this table witbont any cbarafter OFcr it, it is to 
be iinderiiood, that the weather was quite- uafettled from that day to the next 
bearing a mark ; and when two or more marks are found over the fame number, 
ail the different kinds of weather, denoted by the feveral marks, took place on 
that day* The fame is to beundeiftood in the tables, p* 177, and p. 193. 
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This table diftinguiilies the changes of weather which 
fell on the days of true fyzygie, true quadrature, and true 
odtagonal afpecl. Setting afide the very changeable 
months of September and November, there were 39 
changes in the remaining 10, fourteen of which hap- 
pened upon the days fpecified ; which is almoft 4 more 
than belong to them on the even chance. Of thefe 14 
changes, only four fell upon the day of a new moon, 
and none at all upon the day of the full. 


XVIII. 



XVIIL Extract of a Regyler of the Barometer, fbermO' 
meter, and Rain, at Lyndon, hi Rutland, 1774. By 
Thosmas Barker, Efquire. Communicated by Sir John 
J¥ingle, Bart. P. R. S. 


Rbdd'e^ March 2 i ^ ? i 


Barometer. 


rniometer 


T Morn* 
Aftern. 

^ , Mora. 

Aftern 

• * Morn. 

Aftern. 

« ^ Morn. 

Aftern. 

^ Morn. 

^ ™ Aftern. 

Y I Morn. 

Aftern. 

' . Morn* 
Aftern. 
r, ^ Morn. 
Aftern. 

oa. 

Aftern. 
XT Morn. 

Aftern. 
„ Morn. 
Aftern. li 


la the Houfe 


Abroad. 


Higb.lLow. jMean iHigh.f LowJ Mean|j 


29 j 77 23,32 29,15 

30.05 28,49 29>2S 
29,81 28,56 29,30; 
29,77 28,72 29,24; 
29,67 28,76 *9,35 ^ 
29,76 28,87 29,33 i 
29,76 29,10 29,41 
29,80 28,80 29,38 
29,74 28,70 29,28 

30.06 28,92 29,64 
29,73 28,73 : 29,36 
30,21 28,68 29,60 


42 3 If 3 S !; 43 20 29 j 

43 32 36 i| 46 28 f 33 i 

46 33I 40 i| 45 22 34i 

461 35 42 I! Sii 29i 41 ■ 

48I 38 43 ! 44 28|| 36 1 

52 39 i 44 f!! S 7 l SSil 4 ^ i 

5 3 441 48 ’ 52-1 322I 42 

S 4 i 4 Si 49 1 62 i 371 Si ; 

55 48 sif I 55|| 40 j 46 ; 

S6f 49 53 ; 692! 45 j 57 

62 54 59 !! 61 i so 55 il 

66 Soil 60 i 73| 56 I 6s|j| 

63! 57 ^, 60 1 61 52 56 ij 

66| s8| 62 762 61 66 

68 58' 6ii 64 47 S5| 

70 60 63! 781 59 67 

65 S 3 56 61 40 49f! 

68i S 3 l 57 i 73 48 | 59 

562 46 52 52 34 43 ii 

57 i 46 S 3 i 64! 42 53 | 

52I SSf 43 49 28 37 

S2i 36 44 ssli 32 42 

4 Sl 32 39 l 44|1 20 33|il 

46 1 32§i 40 !. 47 1 25 38 


3>3 o 8 


2,7281 


Vql. LXV 


Wetteft 
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The quantity of rain this year hav- 
ing exceeded any I ever had before, I 
have added here a new tabic of tiic 
wetteit nioiitiis from one to twelve to 
thofe I had before given. See voL 
LXI.p. 226. In the fe veil teen months 
from May 1773 September 1774 
there fell SS5890 inches of rain, 
which is 3,288 inches each month ; 
and in the three years 177a, 1773, 
and 1774, there came 93,258 inches ; 
that is, 31,046 inches each year. The 
year began very fevere with a fliarp 
froft, which was not out of the ground 
for feveii weeks together, though in 
the mean time there were feveral breaks, attciittcd with 
great rains or fnows and floods, and then freezing again. 
After the froft it was windy and wet for near a month, 
till above a week in March the latter part of that month 
and all April were more fair, a good feed-time;, and 
though with fome frofty mornings, yet we had in gene- 
ral more mild weather than there has been in fpring 
©f late years. There was at times a good deal of fine 
weather in fiimmer, yet mixed with a great deal of wet; 
it was a great grafs year, and a cool fiimmer. The hay- 
time and beginning of harveft were ftiowery, yet more 
hindering than hurting; but the latter part of harveft 
in September was exceeding bad indeed. No grain could 
be carried for three weeks together ; for it rained every 

day, 


TWetteft Months from 

I .1 



one to twe! 

ve. 

I 

Sept. 

85GOO 

2 

-luge, — Sept. 

I I^QIO 

3 

july —Sept. 

15.137 

4 

June — Sept. 

17362,0 

S 

May — Sept. 

20,762 

6 

.ipril — Sept. 

22,285 

■ 7 

Mar. — Sept.^ 

25,013 

' 8 

,Feb. — Sept 

, 26,959 

19 

jan. — Sept. 

'30,267 

JO 

Dec. — Sept. 

33.164 

11 

Siov. — Sept. 

36,769 

:i2: 

Oa. — Sept. 

39.390 



‘ not I 


day, and in great quantities. I never measured fo wet a 
niontli before. The wheat and oats were chieiiy got in 
before it, and a great deal of barley; yet, as it was a late 
harveit, there was a great deal of the barley out, fome 
wheat, and almoft all the beans and peaf?. The vdscat 
tliroueh the fevere and wet winter vu.s all alon? tain, 
and much of it mildetved b "Y tll-C Y C L l 0\\ dS'CiS harvefl. 
The crop of barley was not arnifs, if it could have been 


ail w'ell got; but fome of it fufFered by the wet after it 
was cut. The beans and neafe were a remarkable oreat 

^ o 

crop till lia.rvelt; but almoft intirely litoiled in it. There 
was a great deal of winter meat for the cattle this year, 
plenty of good grafs, a great deal of hay, and fine crops 
of turneps ; but the ftraw of that corn, ivhich %vas out in 
the -wet, was fpoiled. The weather fettled juft at the 
beginning of October, -which was a very fine month, 
almoft like ftimmer; and it w'as not till then that the 
harveft could be finifiied. The -^vheat feed-time was 
good, and the reft of the year favourable upon thew'bole; 
though a froft at the end of November and beginning 
of December was earlier than ufual, attended with fiiow", 
and threatened a fevere winter in moft parts of Europe; 
yet it grew mild again afterward, w^as in general f^ir, 
and the ground continued tolerably dry, and a'few frqfty 
days concluded the year. 




XIX. J/i 
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XIX. An Account of Jome fhermometrkal ObfervationSj 
made by Sir Robert Barker, F. R. S. at Allahabad in 
the Eaft Indies,. Lat. 25° 30' iV. during the Tear 
1767, and alfo during a Foy age from Madras to Eng- 
land, in the Tear 1774. Extradied from the original 
Journal by the Hon. Henry Cavendifli, F. R, S.. 


ledc?e, April 6,^ | "SjiE greatcft part of the obfervations 
^ ^ JL at Allahabad were made within doors ; 

feveral were made within a tent placed under the lliade 
of trees, fome in the open air in the Sun, and fome in 
the open air in the fhade ; but there is no regular feries 
of obfervations in any one place; nor were they made 
at Rated times of the day. Though a thermometer 
kept within doors is but a Very indifferent meafure of the 
heat of any climate ; yet as I have not feen any thermo- 
metrical obfervations made in that country, except a few 
during the heats of the fummer, and printed in the 
Philofophical Tranfadtions,. voL LVII. page ai8. I have 
fet down the great and leaft heights I meet with in each 
mpiithi 


January 
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Leail* 

Greateft. | 

s 

S 

: Leaft. 1 Greateft. 1 

January 

58 

■ ' i 

7 2^ 


81 

90 

February 

60 

84 

Auguft 

1 0 

80 

86 * 

jMarch 

62 

94 

j September 

78 

83 

April 

79 

96 1 

1 October 

72 

S 7 

May 

72 

lOI 

j November 

52 

S6 

June 

81 

99 

1 December 


64 


From the 3d of May to the 4th of June inclrifive; a ther- 
mometer. placed within a tent, under the ilisde of trees, 
was almoft every day above 100°, and feveral times 
above 109°, once at 112-°. The trees under which 
the tent w'as placed formed, as I have been informed, a 
very thick ihade ; fo that I think thefe heights are more 
likely to fall Ihort of the true heat of the open air at that 
time, than to exceed it. The leaft height I meet with 
of the thermometer in the open air in the fliade, is 41" 
which it was at twice in the month of January, at 7 AJsL 
The greateft heat is on June 9th, at noon, when it 
was at 114°, the Iky cloudy; the thermometer within 
doors at the fame time 95®, -which is lefs than it had fre- 
quently been, in the month of May; fo that it feems 
likely, that the heat in the open air in May bah fre-r 
quently been above 114°. During the voyage to 
England, the thermometer was placed in the round-^- 
houfe, and was obferved regularly at eight in the morn- ■ 
ing, at noon, and at three in the afternoon ; the w'inds ■ 
and. weather are alfo fet down. The roiind-houfe, , 

I have.: 
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T have been informed, is one of the nppermoft row oi 
c-^Vbins, and is reckoned the cooleft and moft airy part 
oFthe fiiip. From February 1 3 . to April 7 . between 
hladms and the Southern tropic, the theimomctci was 
conftaiitly between 77° and 86 % and very feldom lower 
than 80'’. From thence to April 23, lat. 34 i 2^, about 
I E. of the Cape of Good Flope, bet%veen 70° and 8ok 
From thence to May 20, at St. Helena, between 62° and 
yak Thence to Auguft 2. in lat. 43° 14' N- between 
71° and 80°; and from thence to Auguft 1 5, in the Bri- 
tiili Channel, between 6 2° and 7 0°. At land it is well 
known, that the heat is ufually coiifiderably greater in 
the middle of the day than in the morning or night; 
but it appears from thefe obfervations, that in the open 
fea, there is fcarce any fenfible difference; for in fettled 
weather, the difference between the different times of 
the day was rarely more than 1% oftener none at all. 
in rmfettled weather there was frequently a difference 
of 2% fometimes 4% fcarce ever more; but then there 
feems no connexion between this difference and the time 


of the day, it being as often colder in the middle of the 
day than in the morning or evening, as warmer. There 
IS "added a regifter of the thermometer, in the foldiers 
barracks at Allahabad, on June 8, 1769, when from 10 
in the morning to 8 in the afternoon it flood conftantly 
above 100°, in the hotteft part of the day at 107% and 
during the whole night between 99° and 98°. 

Sir Robert Barker, at my requeft, has been lb good as 
to add the following account of the general ftate of the 
■weather in Bengal. 


I 


THE 
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THE rains at Eena'al crenej 


a I5tri Oi 


fjiin 


_ _ 'alEr let in between the 1 5 ; 

ind CGniimie till tlie middle 01 Octo- 

wincl 


^ei'j wiieii it remains fair till Febmarr 


'HP W 


ing moiilv from tlie N.E. quarter, in vrbicli rxioiith and 
Marcli it is iaterriipted by the N.W. fnualis, attended 
vt- 

•n-, 


guiis OI WHIG, thunaer, and lightning, u-ith 


'05 

,ort, but exceffive' hard, blowers of rain or hail, com 


nioiiir out 


but rarely tivo, in each dan 


Frc-rn the mid- 


dle of blarch to the middle of June the weather is very 
hot. At Allahabad and the upper country the rains 
are not expedted till the 20th of June, and feldcni ex- 
ceed the 30th, excepting in extraordinary feafons, 
when it has been known to keep off till the 5 th of July ; 
but bach an event is iifuailv attended with a ijreat mor- 
tality both of men and beafts. They brea:k up about the 
middle of September, and from this time to the bee:in- 
jiing of January it continues fair cold weatlier. In Ja- 
nuary there are, almofi always, a few days rain, ihldom. 
more than a week, and that gentle and pleafaiit, which 
is produdtiye of a fecond crop, ivhich they ufiiaily reap. 
The winds at Allahabad fet in Eafterly from the begin- 
ning of the rains, and bloiv almoft conltantly from that 
quarter until the conclubon of the cold weather in 
March, when it changes more Northerly, and is attemled 
by violent North-weft fqualls of thunder, lightning, rain, 
and hail, at which time it changes to the Weft, blowing 
v/itli violence, and a heat which frequently deftroys tite 
birds and beafis in the fields, till the rains aiiord a re- 
lief. 
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lief. The river Ganges begins to fweli before the 
commencement of the rains, reported by the natives to 
proceed from the melting of the fnow on the Northern 
.mountains during the heats of hlay and June. But the 
fudden rife of the waters in the Ganges, a few days after 
the fetting in of the rains, is almoil incredible; fince it 
has been known to rife twenty feet in forty-eight hours ; 
and its fudden fail is as extraordinary . In Bengal the 
rivers are of courfe affedled by the rife and fall of the 
Ganges. Floods continue the whole time of the rains, 
more or lefs ; but the greatefl overflowings are generally 
at the beginning and the end or the breaking up of the 
rains, at which period it rains with the greatefl violence. 
The waters at Allahabad and in all the upper countries 
run off into the rivers as foon as the rain has ceafed, the 
foil being for the moft part of fand, and the country iii- 
terfe0;ed with fmall rivulets ; but in Bengal, and parti- 
cularly fo low down as Calcutta, being of a clay foil and an 
extenfive flat, the whole country is overflowed, forming 
lakes of greafextent, fome of them being fix miles over. 
The water, therefore, generally remains till the Sim has 
exhaled it, by which it becomes putrid, and renders thofe 
parts extremely unwholefome, occafioning thofe deadly 
putrid fevers, which carries off the patient in a few hours, 
known, by. the name of pucket- fevers. 


XX. A Second 



[ 297 3 


XVI, A Second EJfm on the Natural Htjlory of the SeaAne- 
. monies. By the Abbe Dicquemarej Member of fever al 
Academies, and Profeffor of Natural Phihfoph)\ ^c. at 
Havre de Grace. Sdranjlated from the French^ 


97T WAS concluding my elTay on tlie fea ane* 
' A monies inferted in the LXIIId volume of 
the Phiiofophical Tranfa£honSj when I difeovered a 
fourth fpecies of that animal, of which I could not 
at that time take a drawing; and I have reafon to 
tliink, that I have lince obferved a fifth fpecies. New 

obfer- 


Becona Mlmolre pour fervir a l^HlJlohe des Anemones de Mer. Par M, 
L'Abbe BiCQS-s.UAKEj de plufieurs Academies ■ Roy ales des Sciences^ 
Belks'Leitres et Arts, Frofejfeur de Phfque E»ipmmeniak,, mi 
Heto de Grace, . , ■ , 

Le Havre, 19 Aouft 1774. 

L O RS queje term’mois Ic memolfc infe're dans le LXIII™' volume des Tran- 
: factions Phiiofophiqaes, je decouvris uae 4'®' efpece d’ananones de mer, 
dout je ne pus donner la figure, Je exois memc en avoir depuis apperju une 
You LXV, . G g 5-'. 
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obfervations have encreafed the number of my experi- 
ments : my ideas have been enlarged, my viev/s extend- 
ed ; and the pliteiiomena crowd in fo fail; upoii me that 
I dare not flatter myfelf v/ith the hopes of e\ 


-j 


VQT arriving 

at the end of this pifrfuit. The icarcity of high tides, 
the viciiliti'ides of feafons, and other flrnilar impedi- 


ments, make it lefs wonderful that a feries cf years 
flioiild often elapfe before it is polSbIe to prefent the cu- 
rious with any difcoveries of which they might avail 
themfelves, either by analyiis, combination, or analogy, 
and thereby fiirniih general views and a chain of ideas 
leading to a new field of difcovery? the iifual effeft of 
contemplation. ■ I ihaii here endeavour as briefly as pof- 
iible, to communicate fome of the ideas that have been 
fiiggeifed to me by my laft experiments. 

How many are the animal fuiidtions, which feem to 
elepend upon fenfibility and irritabihty ; and yet how little 
are thefe faculties underftood r how ignorant are e of 

their 


De nonvelles obiervations ont miiltipiie nies experiences, mes Yuesfeiont 
etenducs, mes cleiTeins fe font accumales, et les phenoinenes fe fuccedent de maniere 
a me faire croire que j’en verrai diiEcilemeiit la iin. La raretc des grandes marees, la 
Yiciffitucle des faifons ainene des annees, des mites d-annces, avant de pouvoir offnr 
aiix favans qiielques deconvertes dont on puilfe tirer aY^antage par Tanalyfe, la com-^ 
binaifon, Fanalogie ; et ouvrir par des vues generales, par la liaifon des idees, 

4e nowelles routes, fruits ordinalres de la contemplation. Effayons fans prollxite 
d’expoier id quelques uaes des vues que m’ont fait naltre mes dernieresexpmences, 
De'combien de fonftions ces deux facultes trop pen connues, la ienfibilite 
et Firritabilite, ne paroiffeat-elles pas etre k caufe ? mais combien encore la 
ie or nous eft-eile cacbee? Quoique ks nerfs fcmbknt etre chez nous les prin-* 
1' ^ cipaux^ 
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tiieir caiife r The nerves ieeni to be the chief, perhaps the 
only, organs of fenfibility in man, and the mufcular fibres 
to be the principal feat of irritability; yet hew many are 
the doubts enteitained concerning the paits that are and 
are not endosved with one and the other ! liow falfe and 
eiToneons the concl nlions relating to the efieits fiTevni-o- 
duce, notwithftanding the many experiments made on 
animals, wiioie interior itrudture is the nioft iiniilar to our 
own ! It is then from accurate obfervations on fuch ani- 
mals as bear the lead; refembiance to our fpecies that we 
may hope for new diicoveries. The fea anemonies are 
exceedingly gelatinous, and at the fame time fo irritable, 
that even light afFebis them, though to all appearance 
deilitute of eyes. iSIight not the rapid and fingular re- 
produclion of the parts of this animal be attributed to 
their gelatinous texture? and if fo, may we not rea- 
foiiably conclude, that the reproduction of our vafciilar 
and fleiliy parts in the confoiidaticii of wounds is in 

great 


clpt-ux* psut-etre niduie Jes feuls organes de la fenfibilite^ et les fibres mufciilaires k 
fiege de iirntabifiLC ; qae dedootes fur les parties qoi en font^ 011 nkn font pas 
donees ! que de iz':.iT:s ccniequences fur leurs erlets^ nialgre les experiences qif on a 
faites fur les animaiix tpi fe rapprcchent le piusde fficmine par leor fcxtliire in- 
tericurc ! C"eft done en esaaiinant avec une attention fcrapaknfe ceux qui skn 
eloigncnt le plus que nous pouvons efperer de nouvelles decoovertes. Les ane- 
nicnes de nisr, animaiix extreaiement geiatineux^font fi iiTitablesj que !a lumierc 
Ses afibete, quoiqif ils ne paroiiknt point avoir dcs jeux. Une fcbfiance auffi ge- 
ktineufe uc feroit-ellc point la caufe principalc de la prompte ct iingulicre repro- 
diiclio:! de kurs parties ? et £ cela Cits ne pourions nous pas penfer que dans la rC'- 
prod ’action Jc nos enrirs ct de nos vaiffeaux, cans ia conlolidatioa des pisjes^ &c* 

, G g a * ' la 
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great meafiire owing to fuch a gelatinous matter? and 
fhouid we not feek for means to increafe or diminifh the- 
quantity of that matter as circumftances may require ? — 
I cannot quit this fubjedt without rehidtance. — If it be 
true, that earth and a gelatinous fubftance be the con- 
ftituent parts of 'the mufcular fibres of fueh animals as 
we are beft acquainted with, and that only the latter be 
capable of irritation; doth it not follow, that the ge- 
latinous nature of the fea-anemonies is the true caufe of 
the effedt produced upon them ’03/ the imprefiion of 
light? and may we not conjedture, from the very gelati- 
nous nature of thefe animals, and from their being affedt- 
ed hy light on every part of their bodies, but more par- 
ticularly on thofe that are recently cut; may we not, 
I fay, from hence conjecture, that the gelatinous pait 
of the mufcular fibre is the only one capable of irrita- 
tion in ourfelves ? Might not thefe animals, by a foher 
life of analogy, or by new experiments, lead us to a 

more. 


la partie gelatineufe joue xrn grand role, et cherdierles mo^/ensde FaDgmenter on 
de la dlniinner felon les circonflances. j*ai peine a abandonner cet objet. Sll 
eft vrai qne dans les aniraaux qui nons font pins connns, les fibres mnfcnlaires font 
compofees d’nne partie terreufe et d^nne partie gelati nenfe, et qiie cette derniere 
foit 'fenie irritable, FelFet qneprodnitla lumiere fur les anemones demer n’auroit- 
il point^ pour caufe leur fubftance gelatineufe ?■ ou ne pourrions nous pas conjee- 
turer (dc ce que ces aniiiiaux font tres geiatineux et afFefl& de la lumiere par 
toates les parties de leur corps, plus meme par ceiles qui font recemment coopees) 
qne reelkment chez nous la partie geiatiueuft de nos fibres mufenlaires qui 
eft la feule irritable? Ces animaux ne pourroient-ils point, par nne forte dknalogie, 
dont pourlaat ii ne faut pas abufer^ on par de nouvelles exp&iences, nous faiit: 

mieiix 
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niore perfect knowledge of thcfe lingular enemies 'to. 
man. the tape^ the hairworm, and the fea dragon r Ifhall, 
however, leave thefe refearches, to which, nature leems- 
to invise us, and from rvliich uitful difcm/eries may pro- 
bably be derived, to thofe who apply I'clely to pkyfioiogyy 
and ihaii here content myielf with laying before the 
public, the obfervations and experiments to whichlhave 
confined my refearches.. 


I continued to obferve the inferior half of a p'urple; 
anemony of the hrit fpecies, which I had cut in t\yo cii; 
the 1 2th of July 17 72,. a,nd which was alive on the Stli 
of April 1773, the day on which I concluded ni}' former: 
elTay ; it appeared to me to be daily recovering ftrength. 
On the 3 6tli I found it at the bottom of the veiTel. On the 
III of July it climbed up the lides almoil to the furface 
of the w-ater ; and this it repeated on the 1 5th and 2 2d, 
above a twelvemonth after the time it had been cut. On 
the 2 5tii a crab ^cancer lanojus^ cancer ^cenenatus) half 


dried, 


niieux connokre ces linguliers ennemisde Its crinons/.’honinvc: ies ciraconcule?, k 
Icaia et aiitres? ckft a ceux qui s'occiipent miiqiiement de la phyiiologie a funre 
€t iciitierjOue la natnre nous preisnte^et qxri pourrok condiiire a iva clianip fertile* 
Reftrciiit a mes peiites obfcTYStionSj et a mes experiences^ je rat contciiitrai de 
ks faire palter Ions les ye ax du public. 

La nioitie infericure du corps d’unc aneinone pourp're de la prenuere efpecey 
cyce j'avois conptc le 12 Juillet 17725 et qui avoir vecii jufqubai 3 Avrli 17735. 
jor.r ou jc terminois inon premier memokej continua d'etre obienes; elle k for- 
tilioit ck jour cn jour, Le 26 je la trouvai au tond du vafe. le premier Jnilkt ' 
elle montuie long cles parois prefqiie a fleur dkau, le 15 ct le 22, plu v 

ifun aa apres qaellc eut iii coupeiq tile y monta encore, Ls 25, un cancre’' 




a denii Jjiechetomk; dans le vakq j fepuraa 

fS.lU 
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dried, fell into the veiTel, and after continuing in it feme 
hours, infefled and tinged the water in the fame man- 
ner as if iiiilhs of walnut or pieces of foot had been 
thrown, into it, vvhich had fucli an elFedl upon the piece 
of aiiemony, that it threw up a great quantity of its in- 
teftines. On the 30th it laid hold of the iide again, but 
was confiderably ilirunk. In the beginning of Septem- 
ber it received a fecond injury, from another piece of 
anemony, which having been damaged in the fame man- 
ner by the former accident, fuddenly putriiied and in- 
fected the water : more of the inteftines were now dif- 
cliarged; and this lall accident, added to the former one, 
affected the creature to fuch a degree, that it wafted gra- 
dually till the 8tii of October, vrhen it was totally dif- 
folved. The fea-anemonies are undoubtedly fufceptible 
of in'itation to a very great degree ; but is all that hath 
been deferibed to be conlidered as the mere effect of irri- 
tability ? Allowing that to be the cafe, will it not follow, 
that we are more in the dark concerning that faculty than 

is 


quelq'/-es IieureSj cnipoifontia et Tca-Uj cemme Fauioit fait le brou de noix 

oa nn rnorceau de iuie ; la partie craneiiione en foiifrit, jiiiqtfa jetter deliors une 
quantite dbnteflins. Le 30 eile s’atMcha encore^ elie etoit alors diminiiec cle 
volume, Ayant cu a foufrir cans les premiers jours de Septembre d'une autre 
partie d^aneoioiiej qni avoit effbye !e m erne accident, et qul fe corrompant tout a 
coup gdta beau, quelques inteitins lui fortirent oe nouveau; ce dernier accident 
fuite dll premier FaffeSa ii fort, qideile diminiia de plus en plus jufqu’au 8 Odlobre^j 
qn’elle etott totaisineat decompolee. Les aoernones de nier font fans tloure tres 
jrritabies 5 toiis peut-on rapporter tout cequi vient d’etre expofe an feu! eifet de 
blrritabiiite ? et fi cek etdit^ mette facultc uemoiis ieroit*elle pas encore moins 


conniie 
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is generally thoiiglit ? It is ninal to afcribe to it tbe palpi- 
tation that is perceived in the fieili of oxen, vclien cut from 
the animal, in the fevered 


='■ nioti- 


tilcs, as the fictii, and other iiivoliintary ipr.firx-di 
ons ; but is it pollible, that determinate nioticns. that ac- 
tions which feem to imply Vviii,fiich as clinging, gvcnvhicli 
in our experiment were continued fortiiefpace of fifteen 
months, and, but for an accident, might probably have 
been carried on much longer, fliould arife from meer 
irritability without any other caufe ? The upper part 


of another fea-anemony, of %vhich the inferior was be- 
come a perfecl animal, lived fix months after its being 
cut, and ieemed to feed by liiclion upon pieces of muf- 
cle I put in its way. Sea-anemonies] which I had cut 
diametrically and perpendicularly, were not elTentially 
hurt by that operation ; which might be expected to dif- 
order more than any the whole' animal oecononiy, and 
to be particularly injurious to the bails of this animal, 


which 


coRnue que nous ne le penfons r On y rapporte cooiiinement les mouveniens qu’on 
appercolt dans la chair de boeuf ieparee de FaniiBal, aux trongons^ au coeiir dc 
certains reptiles^ a celni des parefieux, he* inais des mciivemens deteraiineSp des 
aSioiis^ coiiiiiie*celle de s’attaclier, et antres qni dans cette experience out dure 
quinze rnoi% et qui anroieot etc pks loin, penvent-ifs n'aTair qiie Firntabiiite 
pour caiife ? La partie fuperienre d’sine antre anemone,, dour Finfeneure etcit 
dereoue un animal entkr, a vecu fix mois, et paroifToit fe iiourrk en focant des 
morceaiix de moule que je Ini prefentois, Des anemones de mer coupees diame-, 
traienient et perpeadiciilaireiiient ont fonteiin fort bien cette operation, qci fern- 
ble devoir deranger pins qnc toute autre Foeconomie animale, et offenfer conii* 
ddrabiement la bafe, qui eft dans ces animaux um panic tres effentielle, et dans 

qiielqnfi 
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wliich is its moil eilential part, and in fornc ipecies is ex- 
ceediiigly tender. The two fides foon came together, but 
blit were fome time in contact before they coniiedled. 
The junction, however, was at laft fo perfe<Sl, that no 
viilble fear remained upon the robe, the continuity of 
the little blue edge was not in th,e leaft inteiTupted, and 
the mouth was perfedliy reftored. Thefe femi-anemo- 
iiies, which I ftill preferve, have long iince acquired the 
appearance of the perfedl animal, and perform all its 
funclions, fuch as moving from place to place, f\vallow’'- 
ing, fcc. This leads to the refledlion that if, as hath been 
aflerted, the power of loco-motion in thefe animals de- 
pends upon a certain combination of ilraigiit and circu- 
lar tubes, it is not requiiite, in order to exert it, that the 
continuity of thefe tubes be uninterrupted, fince half an 
anemony newly cut changes its place with as much eafe 
as a whole one. It will no doubt appear a curious en- 
quiry, whether thefe femi-anemonies, after becoming in 
a manner whole ones, are capable of propagating their 

fpecies. 


cjuelqaes efpeces, tres delicate* Les detix cotes fe font rapproches; mals ils out 
etc Lnig tcnips :i fe joindre folidement; cependant cetce jonftion fat operee au 
point qu’ jI ne reiloit aucime marque fur ia robe* La petite bordure bleiie n’etoic 
imUemcnt interroropuej et la bouche s’eft reformee. Ces molties d’anciuones qiie 
je conferve, et qui ont depuis longtemps tout Fair d^on animal entler^ en font toutes 
les fondtions, comme de changer de lieuj d’avaler^ &c. Sur qiioi i! faut re- 
iiiarquer qiie shi eft vrai, comme on la crii^ que ces animaux cliangent de lieu au 
iBoyea^de canaux droits et de canaux circulaires^ dumoins ii eft Tiai auffi qa^il 
n’eft pas necelTaire qiie ces canaux fbient entiers, puifque des moities d^anemones 
nouvellement coupees m iaiffent pas de changer de place auffifaeikment que Fani- 
mai enticr. On feroit fans -tJoute curieux de favolrft ces molties d^anenioncs^ 

de venues 
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ipxics. To this I c 


not 


Ot" 1 


t ieen t, 


n':l7 anfvrer at present, that I have 
atl.:,'!! of anemonies, except in the 


fea, or in animals newly taken ont of it. It muft fuither 
be obfsrvedj that thefe anemonies, perfect as they feeni. 
to be, may perhaps have only half the number of limbs 
of the ^viiole ones, whereof thev made a nart : lo that the 
whole vronder conies to tliis; that the fevered halves of 
an animal ilionld recover, and each taking the apoear- 
ance of an entire individual, continue to live as if they 
were fuch. And fiich in fact I believe they are ; bnt this [ 
have not yet been able to afcertain, as the anemonies of 
tiiis fpecies have not all the fame number of limbs, as it 
is always very difScuk to count them, and as all thofe 
upon which I have hitherto made the experiment had a 
great number of them. However, as no manner of dif- 
ference appears, I am inclined to fiifpedl that new limbs 
flioot out between the old ones. 

After 


devenues en quelqiie forte des animaux cntiers^ donnent des petits ; il fuiSt de 
repondre ici que je n^ai jamais vu oaitre des petits que des anemones qui etoient ea 
Hier^ ou de celles qni ea etoient tir&s depuis pen de temps* II fant encore ob- 
fervetj que ces pretendos aaimanx complets n’ontpent-etre qne la moitie des mem* 
bres qn’a¥Oit Fanimal dont ils faifoknt partie^ et qu^aiafi le mtrvtillmx de ce:fe 
operation fe rediiiroit a voir cbaqne tnoitied’na animal ie gnerir^ preadre la forme 
de Fanimal entier^ et vivre comme s*irfetoit» Je crois quails le font en efFet ; mais 
Je n’ai pn encore le verifier exaftement^, parccqne ks anemones de cette efpece 
n’ont pas tomes le ineaie nombtede membres^ qtf il eft tr^ difEcile de les compter^ 
€t qne tontes celles qne Jai oper&s en avoient beauconp* Uapparence ell abfb** 
lument la memCj pent-etre ieur pouffe-t’il des meiabres entrcksaxitrcs* 

Ton. LXF. Hh • , Oft 
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- After having obferved thefe animals during feveral 
years, both in the fea and in my ftudy, it will no doubt 
be expedted, that I Ihould now give a particular account 
of their manner of propagation; but here I can only 
confefs my ignorance, having never been able to get at 
the knowledge of any one circumftance relating to it : 
which makes me fufped:, that thefe animals propagate 
without any communication of individuals. What I 
would here fiippofe is by no means miexampled. Among 
the aphides^ for inftance, (whofe mode of propagation de- 
ferves to be further examined) though the fexual parts 
have been difcovered, individuals neverthelefs are found, 
which, though deprived of all communication one with 
another from the very moment they are brought forth, 
yet produce an offspring, which being likewife denied all 
intercourfe, ftill propagates ; and fo on, through a great 
number of generations, which fucceed each other very 
rapidly.. The mufcle allb is thought to be an animal of 
the fame nature. 

The 

On s’attenci pent-etre qu’apres avoir obferve ces animaux pendant plnfieiirs 
^annees a la met et dans le cabinet, je vais expofer ici tout cequi concerne leur 
generation: point dutout! ibne m’a pas ete ppfilble d^en decouvrirla moindre 
ehofe^ ce qiii m’a porte a croirt, que .cette elpece fe multiplie fansqu’on indhidn 
befoin tk la participation d^uo autre. Ce que j’etablis n’eft pas fans exemple. 
pucemns, dont la 'generation merite encore dktre examinee, quoiqu’on y ait 
'■.decbtiveit"desparties fexuelles, ofFrent, a ce qu’on afTure, des individus qui fepares 
leS xm' des'-totteadeslafortie de la mere, donnent des petits^i et ceux-ci prives 
'dc meme'' c!e toutt oomiimnication ep donnent encore, ce^ qui a , ete pouffe jnfqu^a 
tin gratid 'nombre de generations,, parcequ’elles fe fuccedent pr.ompteroent : ■ mais 
pour ne pas forlii dea eauxi'; ' la m^ule paroit dans k cas gac nous fuppofons*; 
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The anemonies of the fecond fpecies are not only lefs 
obvious to our obfervatioii, but it is with difficulty they 
are preferved in any degree of perfection. They cannot 
be taken out of the fand without depriving them of their 
natural pofition. Common mixed fand kills them in a 
few days; and that which is purified affords them no 
longer the dime, the fmall infects, or other neceffary 
fuftenance, which we cannot iX)ffibly divine. In pluck- 
ing them from their native foil their bafes generally faf- 
fer, and the wounds in that part are frequently mortal. 
One of the fafeit expedients is to gather with them the 
pebbles to which they adhere ; or what is ftill preferable, 
to obferve them in their natural element the fea. It is 
there that, without the lead: hoftile appearance, they 
are feen-to make an incredible havoc. I have feen.an 
anemony of a moderate fize fwallow a fmelt at lead; fix 
inches long. The limbs of this fpecies, uiiich are miicjti 
thicker than thofe of any other, being clipped, new ones 
fiioot out as in former cafes. The progrefs of this repro- 
duction, 

La feconde efpece eft non feulement plus difBcile a obierver que la premiere, 
‘mais ii n’eft pas facile de laconfenrer en'bonetat. Hors du fablp eile n’eflr.plqs 
dans fa pofition iiaturelle, 'Ceiui qui a’eft: pas purifie la fait perir en pen dc 
Jours j celni quieftnet ne lui fournit plus lelimon, cu les-petits infedles, ouqiiel- 
qu’autre commodite, que nous m devinons pas^ On arraciie la bafe prefque toii- 
joursjplus on' moins, en !a detacliantj et ces plaies font fouvent mortelies. Le moy ea 
leplus certain c^eft d’apporter aTecjelie^lescailloux fur leiqixels elle eft attacliee, 
on, ce qui eft bleu mieux, dc Fobferver a k iner* Ceft la que fous Fexterieur le plus 
paifible, on kii Terra faire tin-degatetonnant* Jki \m telle anemone de moyenpe 
gtoffeur avaler un eperlan de fix ponces de long. Les meinbres ‘de cette eipece 
beau coup plus grofte qac les autresrepouffcat aufli aprb a¥oir &e coupes# spto- 
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duction, v/hicli is eftedted in 2. few is fcarce per- 
ceptible ; and it is fo perfect, that no protuberant rim or 
vifibie fear remains. Neither the cclour, the iize, nor 
the form, are any ways altered. This anemony is able to 
creep when deprived of its limbs ; which feems to prove, 
that the communication, which is thought to exift be- 
tween the limbs and the hollow mufcles, may be inter- 
rupted, without feiiiibly reftraining the animal’s loco- 
motive powers. Thofe limbs, it is true, enable the ani- 
mal to crawl when turned on its back; but do by no 


means ferve as legs for walking fteadily, as hath been 
erroneoufly alTerted, and mifreprefented in ill-drawn fi- 
gures. I made large incilions on feveral anemonies 
in the fea, which healed in a very Ihort time ; but I al- 
ways took care not to injure the halls, as any conlidera- 
ble ivound, and efpecially the leaf! rent, on that part of 
this fpecies proves often mortal. I do not mean to qiief- 
tion the peiiibility of what hath been repeatedly faid of 

an 


gres de cette reprodiiSion, qui s’opcre enpeu de jours, font difficiles a faifir et a- 
fuivre, elle eft fi parfaite qu^ii n’y a aucun bourreiet. La coiileiir, la groileur, et 
la forme font les memes. Lorfqne I’aneinone a les membres coupes, elle ne laiffe 
pasde marcber; ce qtii proave qite fi, comme on la cm, il y a com main kation 
entre les membres et les mufcles creux, elle pent etre Interceptee fan-s que ks 
mouvemeEs on foient Icnfibiement genes* Ces membres fervent bien a Fan&ionc 
a fe trainer^ loriGjiiklk retournee ou ren verfee ; mars ih ne lui fervent pas de 
jambes pouT'‘ixiarcber ferine, comme on Fa pretencluj et comme le reprefentent: 
des figures 'mal deffinees, Jai fait de grandes incifiom *a 'des anemones qui 
etolent fen mer; fellesTe font cicatrifdesi inais jkpargnois la bafe : car les bleffores 
coofidcrables y font ’fen vent" iBoftdles dans cette 'efpece, for tout les dediiremens* 
Ce qufen a dit et repete dfofie ■antoone, qpi 'ne ponvaiitirndiT nnemronle, Favoit 
i fait 
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mony, wbic' 

h not being abl; 

dlo'wed, forced it out througf 
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too plainly appears throughout the whole narrat 
the inferences drawn from the fact give rocm to 
that little attention had been paid to the concomi 
cumftances. Wounds of this iip.ture often occaii' 


:ion, and 
fufpecfj 
•tant dr- 
oll a dif- 


order in the interior part of the aiiemoiiy, the progrefs 
of which foon brings on its total diilbluticn. Of all the 
kinds of fea-anemonies I fhouid prefer this for the table ; 
being boiled fome time in fea-\vater they acquire a iirni 
and palatable coniiileiice, and may then be eaten with 
any kind of fauce. They are of an inviting appearance, 
of a light fhivering texture, and of a foft white and reddiili. 
hue. Their fmell is not unlike that of a warm crab or 
lobfter. 1 ha\'e feen fome of the young of this Ipecies, 
but have been able to make no difcovery concerning 
their mode of propagation. A de- 


fait forth* en faifant avec cette moule une cleclurore a fabafe^ lacpelie s’etoit cka«* 
trifee pen apres^ a'eft pas impolEble: mais i’araour du merveiilciix sVipperccitdaaS; 
!a manisre dc rzpporterle faitj ct Its coalequences qnkn cn tire font voir qii’oa- 
avoit pen obferve avsnt et apres. Ces fortes de playes laiffeat ibuve»tdans,ris^, 
terienr nne maladic clout k progres fait perir Fanemoae* De toatcs les .efpeces 
d’anfimonesde sner^ ceile>'ei mk pani. devoir aierker la preference pour la table* 
Lorfqrfon les a fait bonilEr un peu iongtsmps dans ikan dc nier^ ann cok!ks 
foient bien ciiitcs et un pen fcrmes, et qu^on ks fert pour margcr a quelle fauife 
on |iige apropos^ dies OEtnn air ragontant, nneconfiftence leg 're et treznbknte, 
imt ccmknr douce mMee de blanc ct d’un rouge agreabie, ct ime odsnr d^ccrevUTc 
©11 aodres cancres encore cliaiids. Je nVirieupu dccouvrir far la glncraupa,dc, 
cetcccfpece: fai vafeuiaticatck jcnnesiniUvidcs# , . . - 

tc 
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A detail of my former obfervations and experi- 
ments would be here an ufelefs repetition: I Ihail 
therefore only obferve, that the femi-anemonies of the 
third fi^ecies iia-ve fo entirely recovered the -parts they 
had been deprived of, whether the fuperior or the bahs, 
that no manner of difference could be perceived. 
Some of the men of learning, whom my firft difco- 
veries brought to my fludy, imagined that the hafis 
was the molt effential part of the animal, and that the 
mouth and limbs w-ere to be confidered only as extre- 
mities. I w'as myfelf inclined to adopt that notion, feeing 
that in all the fpecies aboveraentioned, the bafis ever 
gave the greateft marks of fenfibility, that the inteftines 
are fituated in that region. Sec. but who, on feeing 
the upper part of an anemony producing a new" bafis 
perfe<5lly fimilar to that which had been fevered from it, 
will any longer maintain fuch an opinion? During 
the great equinoxial tides, in places from whence the fea 

feldom 


Le detail de'iiies obfeiVktion^ ct’de 'mes premieres experiences ferolt ici une 
repetitioii Inutile : ii fuffifa 'dH'dire, que les moities d’anemones de la 3 ®“^® efpecc 
ont repouffe ’C parfaite merit 6 ula bafe 6u la pairtie fiipmeure'qui- lenr nianquoitj 
qii’il n'cA: pas poffible* ’de’s^en lippercevoir. Parmi ies favkns que: mes premieres de- 
couvertes attfroient a 'iifdit cabinetj ii s’en ti'oiiva qui crorerit que ce'quidobftitue 
cffemtieliciiaent faninial’ etbitMafis la bafe^ et que les membres et la^boticlie devoient 
tti ItTQ tegardes commele’s dxtreiffites,' J’etois mol meme teiite'de fe crbite-^ d^autant 
que labafe m’a toujours'par'ii 'pluslgnlibie'daM tdiites les cfpecbSj et «jrie c^eft dans 
cctte t^gioii qtid fdnt 'Contends Iesdnt5gftirilj &c, inkis'quellb 'apparerid^^le refter 
dans cdtte perfuafioHj Ibrfqtf pirfie'&pgiieure'xeforfiier'une bafe tout a 
fait fcmblabie a celfe qui ‘k fte ■ Peiidirit les graiides' mters tfequiooxe^ 

■' ' aux 
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feldom recedes, I faw feveral of thefe animals which had 
been cut through the middle, perhaps by fome crab, by 
the fuddeii collmcn of pebbles, or by fome other means, 
which though not unnatural, we may yet not be able to 
account for. They foon began to recover. I iliould have 
taken them for a new fpecies, had not my former expe- 
riments pointed out to me the gradual reproduction with 
which nature, no lefs various than impenetrable in her 
refources, kindly indulges them. Are not the accidents 
w^hich happen to birds, quadrupeds, and even to man, 
frequently followed by effedfs, which feem intended to 
convince iis, that we lay too great a llrefs on the refources 
of art, and trull lefs than we ought to do to nature ? 
Although I could never yet arrive at any certain know- 
ledge concerning the generation of this fpecies, I fufpecl 
that it is different from that of the others. Several 
of my Ipecimens have fuddenly let fall to the bottom 

of 


anx iicBX d’ou la mer fe retire rarement, Jai aj^pergu plufieurs ie ces aaimaiix 
qai avoieat ete coupes par la moltie da corpsj peut-etre par qnelqae cancre^ par !e 
clioc fubit de qaelqiie cailloo, ou par qiielqne autre moyen meme naturel gne 
aoiis Be pouvons pas prevoir j lls cornmen^oieat a fe retablir. Je les anrois pris 
pour line cfpece difFerente, li les experiences qne j’avois tenths aaparavant ne 
nfaToient fail connoitre le retabriflement graduc gae lenx accorde la: nature, dont 
les reffoarces foBfe'd^aiitant plus incoBBues qn’elles font Ians noiiibre. Ne voit-on 
pas de temps en temps^ a Foccafiondes accideas qm arrivent aux oifeaiiXj aux qiia^ 
drapedeSj ct a Fbomine meme^ des effets qui femMent deSincs a nous con- 
vaincre, que aouscomptons trop fur les reffources de Fart, et trop pen fur celies de 
la nature* Quoiqueje n’aye eu aucim edairclffemenc for la generation de cette 
cfpece^ je foup^orme qc’elle efi; difiei'ente des autres, Pkfieiirs iiidhidus ont jette 

tout 
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of the veflel in Avliidi they were kept, a flimy fubilance,- 
nearly of the colour of their bodies, perhaps fomewhat 
yellower, which, in the microfcope, appeared to confift 
of a great niimhe]' of globular particles, pretty much re- 
feiiibling the fpawn of fifli. 

The firft anemonies I procured of the fourth fjiecies, 
had probably been brought near the coaft by filhermeii, 
for they generally keep in deep water where they are 
found adhering to oyiler-fhells. I caufed feveral to be 
brought into my ftudy, where being put into fea-water 
they foon expanded. The largeft, which opened firft, 
puzzled me not a little. I could difcover no bafis, but 
only faw limbs projedling on every fide. I flattered my- 
felf that a greater expanfion would clear up the diffi- 
culty; on the contrary it only added to it. The others 
opened, and appeared in a fhape much more fimi- 
lar to that which I expedled. I faw a bafis, a body, a 
' ' ■ ■ ■ - ' ■ great 


tout a coup au fond da' ?afe on je' les confervois une efpece de iimouj de la couleur 
de tear corps^ on un pen plus jaunatre, lequel examine au microfcope paroit 
form's d’une tres grande quantite de globules qui auroieut aflex Fair d’un fray* 
'Les premieres' anfoiones de la quatrieme eipece que je trouvai avoient vrai- 
femblablement ete apportees au bord de lamer par les peclieors: car elles fe tlennent 
au'Iarge^ et font attacliees fur les buitres* j^en fis apportef piufieurs a mon cabinet 
et les ayant' mifes dans 'Feau de mer, elles s’ouvrirent* La plus groffe^ qui 
s,^oiivrit !a'‘ premietey me donna blende la tablature* Je ne favois oil en pouvoit 
etre la baf^y appdtceyaiit des membrea detous cotes; J’attendois a etre inftriiit pat 
lui plus/giand epanouiffemc'nt : mais plus ii avan^oit moinsje voyois clair. Les 
autres iridividns s^cmfi:lrent,''ot, fe prefenterentfous une forme plus approdiante de 
cellc que j’attendois, ' ' Je tIs one bafcj un corps^ unegrande quantity de membres 

tret 
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great number of flender limbs, the alTemblage of whicli 
formed, at firit, different kinds cf tufts, and afterwards 
various fine plumes of a whitifii hue inclining to car» 
nation. I returned to my Srib fpecimen, \Yhicli now ap“ 
peared to confiil of two animals joined at the balls. I 
became very folicitous to unravel the myfiery of this fiii~ 
guiar union. At length I perceived, that this was a 
monfter of its kind, confifting of three different ani*' 
mals blended into one. It periilied twelve days after I 
had received it. Its internal ftructure, tlioueh in great 
confufion, was yet an interefting object to thofe w'ho are 
acquainted with that part of this animal, and who have 
a tafte for comparative anatomy. It appeared in fuch 
diforder that I can fcarcely conceive how it was poliiMe 
for the creature to live in that condition. The ilate of 
dilTolution, which began foon after, and the impoffibi** 
lity of reprefenting every part at one view, prevented 
my taking a drawing of this remarkable infide. Its 

mouths 


tih deiies dont FalTembiage formoit dea efpeces dc liouptSj, eiifuitc de beaux 
panacliesj le tout Mane tiraat lan pen fur la cotileur do ebair. Je retonmai a 
moo premier individa, qiii me parut donblcj les bales etolsnt re-iinies. Qoelle 
eft cettc uaioii fingdisrej me difok*je a moi memc. Enfia je c*^oit 

13 GC anemone Enonftmetife^ dans lacjnelle trois individns femfafoient ' etre con- 
fondus^ Doaze Jours apres^ cette anemone a peri. Sa'firn&iare interimrej quai- 
que tres confafe, m laiffoit pas d^etre intereffantc a vm^ poor quiconqne con- 
noit cells it ces anim'anXj tt a da gout pour faaatomie camparee, Elis etok 
clans mi boulverfement grand quo j^ti peine a comprenttrej comment f animal 
EYoit vecut II nt iMa pas £te polBble de deffinei cet intericar a canfe de Fetat 
de decompofitioa qni commen^aitj dalllenrs il falloit voir partie apres partie, ce 
oMil n’etoit pas aiie de biea readre* Ses boucbes de cote et d’^aulw erment fetea 
Von. LXV. li ' 
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mouths jQii=either lide v/ere regtilarly fliaped,. but rather 
lefsitharr. the ufual fize ; and in the folds, formed by the 
bafesjfeverai limbs appeared, which feemed to belong to a 
third ariraal, incorporated in the two that were more apr- 
paienti. The fequel will Ihew, that this is not the only 
pectiliarity I have obferved in this fpecies, which by its 
manner, of propagating feems particularly calculated for 
producing monfters. The anemonies of this hind are 

commonly found adhering to tlie convex fhells of oyf- 
ters;: ;they. abound in the ro^d of Havre.de Grace, fo that 
lhad no difficulty in procuring whatever number! chofe. , 
rA vifcofe matter, like that, which is feen on fiffi newly 
■:qaright,;iffiies from; them. I.hay§ opened between two or 
iflmee hundred of a large fize, but lnever found in any of 
thdm'bitherwffiole or parts, of animals; and yet as often 
offered them apiece of.oyfter or miifcle, they would 
fesltowk. The large anemonies of this fpecies are gene- 
c.^fy/ffifaiouiided-iby atmultitude of iinall and middle-fized 

ones. 


fe^leFoent un peu petites, Dans les daplscatares, que fonnaieiit les bafes-on 
• ippesrcfeyoittles iiiembrcs qui paroiffoien.tapp.artenh‘,a nn troifierae individn. con- 
foudBdansdsscdfettx plus apparensv On verraipardaXujteqi;^ ce nieft pas la feule 
.fingularite que, ro’ait offertc ceitc efpece, qui parGjt.tres.FopreipaafarBarsiere.de 
feparpetuer, a donner des .produftions lUftaftrueufes. Q’eft .ordlnai.rement fur 
i’ecaiile.la plusconvexe des.buitresqueces anemones le trouv€nt-_attacb€es ; il y 
les radesdu Havre un&quantjte prpdig.jeufe;_ il.qem’a donepas^ete dif- 
ficile de w^enproeBrer., . :Elles, rendent une m.atiere.vifqiieufe coimqe-.. calls, du 
fdkdh Boavellea^nt j’^° ^y® ouvert de.^eBxd. trois.geiiafoit 

groflesfje .n’ai, jamais. »we dedans. aucB.tt animal oa.pprdiqfl,d’p.nitKaI,: .mais 
icirfqueqeiieBS'ai! jasgfents ' des inorceauxjd’hBitres ,ou de.mqules,. elks les ont 
svales,; #st|Eaq6e,ds,.:qcttc efpgcqoa ep yok-ordinairemeqt 

a nns 
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•ones, whicli -form very pleafing groups (fee* the figure, 

■ TAB . Yi.).. In fearching into the myftery of this numerous 
progeny, I ohfert^ed that the bafes of iorne of theie fmail 
anemohies were not perfectly round, and that in others 
they 'mutually- 'adhered one to another: nor was' this 
' CO nimuniGation nothing more than apparent; for when- 
ever I flightly Touched with a pointed inftrurnent, the 
balls between two- connecled anemonies, tliey both cofi- 
trafted at the fame time. I alfo . obferved, , that this 
common balls . diftended itfelf gradually near the mid- 
dle, where it affiimed the appearance of a net, which 
burftiiig at length, left every fmali aiiemony to live 
by itfelf. I moreover perceived, that there ijQRies out 
of the body of the aiiemonies of this fpedes, through 
little pores, and alfo out of their mouths, a confide- 
rahle number of round, foft, limber threads, of the 
thicknefs of a horfe-hair, and of the colour of the ani- 
mal. On viewing them through a lens, I obferved a 

great 

line multitude cle petites et de moyennes qui formentde tres joiisgroupes (vovqz 
la- pianclie)* En rechesxiiiant tout ce qui poOToit me devoiier ie ' miftere dc 
cette Hounbreufe progeniture^je remarquai, qu^il y avoit certaines petites aaemcmes 
doat la bafe n’etoit point ronde, et d’aotres unies entr’ elks par 'La 

coiiUBUiiicalion n’etoit pas feulement apparente : car lorfqne je toacEois legere- 
Hient avec -imc pointe fine la' bafe entre les deux petites anemones, elks fe fer- 
iiioicnt ca aieme temps; je rem‘arqmi de cetm bafecommuBe skiargiffoit 

peu a pen par Ie niilieUji et y de^’^enoit comme nu et qaknfiExlle s^y roinpoit,' 

ce qui procufe i'cbaqii€’ petite anemone lafacnlte de vmc en pariicuikih 
yai encore qii’il fort du corps des anemones de cette efpece^ par de petits troES, et de 
leur bouclie, tin nomfare confiderable de cordons rondsy moils, delies,. de la grpiker 
tfiin crin, et de la coulenf de Fanimal: je lesexamiMilk'iosipcjikwepaTOfeiii: 

I i 2 S per 
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releiiSBIaHG&'-betweejL-fherii and' the fpermatic veft- 
fels of rnenj- wMn.Iiripped of their outward ibeath. 
Through a eommon microfcope I faw fibres in them 
which -crofled each other in every direbtion : and by 
meansof a folar microfcope, which magnified them to 
a diameter of five inches, they appeared of a very clofe 
texture, which, when decompofed, feemed to confifi 
of an infinke- number of vefleis, crofling each other 
in almofi: every direction;, but fartheft extended length- 
wife.- A.- liquor feemed to circulate in. the largeft'of thefe 
vefiels, which, where they meet, form kinds of gang- 
Mons like the optic nerves in man. Such an organiza-- 
tion cannot furely but be intended for valuable purpofes. 
Is it nc^ probable,, that thefe threads contain certain 
knots, bulbs, knobs, or buds, which, open in time, and 
cleaving to the bodies on which thofe threads are ex- 
tended, produce ftnall anemonies, which at firft commu- 
micate one with another, but afterwards feparate by a con^ - 

traflion^ 


a gen pres fignres conime les %'aifeauK fpermatiques clans Fhoffime depoiiilles de 
4pur gaine, JV voyois au microfcope fimplc des- fibres croife'es en tout fens^ et 
an microfcope fokire sppercnes fous no diametre dc cinq ponces^ on voyoit nn tiitu 
ferre, qni Tenant a k decompofer laiiToit appercevoir nne qiiantite irnmenfe de 
ftiffeaiix croifes prelqne en tout fen?, et qni cependant s’etendoient ^ pi ns fur la 
long«enr» Uoe liqneiij: paroit circuler dans les plus gi*os, qni en fe lencontrant 
^rmcot d^s efpeces^dc ganglions comme les nerfs optiqnes dans Thomme* Une 
telk cEganifatioa eft fans doute deftinee a des iifages precienx. N'^y anroit-ii 
poiBt dans^cea cordons certains. iKEods, boibes, boutons, oeiiilietons, qni venant 
a s’onvrir et a.skttacficr fur ks corps ou ils font eteiKlus, y formeroientautant de 
petites aaeiBOaeaqpi clkbor4^ccmmaniqi^rokatFuB€a Fautm, ct{t fepareroient 

• eii 
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tractions ^ as I Have myfelf obierved 'ia fome -of ■ tbeiTi., 
This I concluded from m.y bavisg never found any’ 
young ones in tiie great number of anemonies J.bave. 
opened ; at the fame time that I have feeii prodigious 
quantities^ of a very fmall lize, adhering to^ cyitervilielisw. 
This, however, amounted to no more than a. conjecture;, 
which not being confirmed by fubfeqiient oblervatiqns, J 
might have been tempted to conclude from analogy, that 
(as in the cafe of fhe firfi; fpecies) the young ones are 
brought forth, ready formed, through the mouth, at cer’-- 
tain feaibns in which I have not yet opened any. of theie 
anemonies. Analogy is too frequently mifapplied, ^id in 
this iiiftance it vronld have led me into error. A know- 
ledge of. the operations of nature is to be acquired -by 
clofe infpection, not by ioofe conjectures. From a feries 
of obfervations, which to avoid prolixity I fliail not here 
repeat, I have learnt, among other fingularities, that • 
thefe animals having their bafes irregular! 3.' diifended, 
and tiieir extremities cloicly adhering to fome hard body, 

commonlv 


cnfuite par etranglciiieat, comme j’cn ai;VU; Je raiibnnois .ri'arantjtrquvpv 
aacuiis petiu tkos ies znimoncs qae j*a¥oi'3 oiiveates^ raadis -qiie feO' Toyqii-pr#- ^ , 
aigienfement'Ct de txh pctites fiu* les Jiititres. Ce n’etoit done qu’we cpnjec*- ^ 
ture qutj m fe reaiifaat. pa% adroit puTBeiaiffer penierpar analc^i^qoe^xoiiime 
ikiis la. premiere- efpece^ .Ic$:petiis naiilbiefit k bouclie^' dansxcr--, 

tallies faifons oiije ces fBemonas,* , -jCqtte aa^qgkjjdci>tpi> : ' 

abiife iiibavciir^ iiikurmt, trampe^, voir^. ct hoe pas deviqerJes- opdra- 

lions de la nature.. Des.i'bites.dVofervstbas, nepiiss rapofter lei faas,pr<|T. 

lixite, m’ofit appris entikstres fiBgulaiites, qiie cos animsTO ayant k t'|fe 
ment ^teRcIaexi: faiteiticar aicaciree-par ks ■ , 

, '' wc. 
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commonly, an oyfter fliellj they, by io-'^denly llirinking, 
leave upon that body fome fmall portions of the rim, 
of their. bafes, in lize inferior- to a. lentil. Thefe. lit- 
tle flireds haye, at fir ft, no determined figure; but gra^- 
hnally afTume.the rounded lhape of a drop of tallovv^ : at 
length, in, the fpace, of two or three months a hole ap- 
pears in the middle, which forms the mouth. An in- 
ternal. organization, dilatations and contractions, fenfi- 
bility, and. other gradual improyements,foon after prove 
thetn tQ'betaiiimals fiiililar' to thofe to which they owe 
their origin. It rhight be imagmed, that fome time muft 
-clapfe before' they can grow to a circumference of two 
■feet. _ I have not been able to follow them to that degree 
of increafe ; but .i have feeii them in my houfe, where 
they are far from being fo favourably fituated as in the 
fea, growing to a fize large enough to convince perfons of 
r€ver io little obfervation, that they belong to the fpecies 
of the. large anemonies. The fame flired often produces 

feverai 


une^grofe Iiuitre, ils fe tetirent fur -eux tnemesj etlaiffent par cc moyen fur cc 
corps uueoii plufieurs petites portions du bord de leur bafe, 'moim grcffes qtfunc 
lentiilc* Ces petits lambeaux paroiflent d’abotd informeSj ils s’arroiicllffeBt pen 
a pen en goiite de fuif ; -eiTfin dans Fefpace de deux a trois mois, on'y obferve un 
trou dans ie milieuj c’eft laboucbe; .une organifation interieure^ des dilatations'^ 
des contraaionsy Ie feniibilite^ autres progres fucc^ffifs, qui m font-une ane- 
mone Xemblable l-cdlledont- ils tirent ]eur origlne. II paroit qu^afafit-'^avdir 
acqnis.deax pieds de circOnference, cela 'doit etire long. ■ Je ifai p.ude^‘'fiii¥re juf- 
qu’a CO termc' : niais •§€ les ”ai yues chess moi ou elk's ^ ne. pas dans-des -.clfcori- 

fences. femblaMes '4 ^c^ltede4'A*mer^ devenir^flez graiides’“'pour quedes gem''les 
^Ibs groiicra pu€eMl^> teconadlre poriiF anx grandfes'aiiteiiones. - Sou- 

' ' vent 
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feveral fmail aiiemonies, whicli at firfl adhere togetherj 
and in time are feparated by the little contra(5tion I Lave 
already mentioned; but, if they happen to remain con- 
nected, they then produce lingular forms and often 
monfters. Befides the anemony abovementioned, the 
old one of this fpecies, which hath particularly unra- 
velled this myftery to me, was formed in the fh ape of a 
Y,. leaving two perfefl bodies, whereof the bafcs, both 
perforated, adhered and communicated to the fame trunk ; 
of which I convinced myfeif byobferving the food which 
defcerided into the main trunk: neither did thefe two 
aiiemonies,. thus connedted, ever appear tomie to haPe 
different inclinations, as is the cafe with thole thaf are 
once feparated. Is it not reafonahls therefore to'fuppofe, 
that in this ftate of union, ever^^ want was common, and 
each had its feparate defire. of fatisfying it; and that, to 
keep up the habitual exercife of the animal functions in. 
each, both were upon all occafions prompted to the per- 
formance- 

vent ploiieurs petites accmoiies fe ^ivelopent dii ixiimc kniLeaOj de forte qif tiles 
iant adhefeates entr^ dies. Pea apeu-iL s'y fermoj coaime je Fai fair connoitre, 
iin petit gtranglement tpai les fepare*, Ottel^acfok oiiiB dies reflent miies: alors 
il m remlte cles fingalaritcfj ou inenae • Outre cciui quo j’ai 

ranemone mere de cette cfpeccy qni mk 'devQile plus, partieulicreineiit ie fecret^ 
etoit fomee comme iin e’eft a dire-quklle'ayoit deux coips parfaits dont les 
bafes (cepencfaat percees) cioknt adher€ntes aune meme tige/a laquelie ilsconi- 
miiniquoientj ce dont je me fais en obfervantla aoiirriture qui defeendoir 

luiques dans ie gros tronc : aiilB ces deux anemones ainii reunies ne ndcat-elk-f 
jamais parii avoir deux voiontes comme celks qui ne le font pes, Gliaque ane- 
mone Yavoit»elIe done point dans celle-d d’incllnatlon particidiere a fatisfaire m 
befoincomnim? Ektoit-dlc.foint foliicltec a faire fesfonSici)? poiir enentre- 

teeix 



fo'ymance 5f4iie' faliife ftiii'diai! at' the fame time ? It is to 
he prefiiine'd, that tWo limilar tiiiited quadrupeds would 
vie with e-acli other iii’takiiig the iiecefiarynoiirifliment, 
in order tiiereh'wto-fatisfy the particular need, which each 
wcnl-d have, of keeping up the habit of deglutition, and 
tlie dependant fonsStions. (Vide tab.vi.) 

• In order to imitate the effedts of nature, 1 clipped fe- 
veral fiiiall pieces from the aim of the bafes of anemo- 
iiies- of this fpecies, and preierved them. Some of them 
'became fmall aiiemonies, limilar to thofe that had been 
torn off of their own accord ; but many periflied without 
producing any thing. May we not conclude from this 
experiiiient, that the prolific pieces contained a fmall 
bulb intended to become a new anemony, and to be foon 
after torn off by the mother; and that thofe which pe- 
riflied, either contained none of thofe bulbs, or fuch as 
were not fufliciently formed to thrive and grow after a 

violent 


tenir Piifdgcl II femble cpt 'deux qusdmpedes reimis et parfaitement eganx^ 
c herclicroient tons deux a manger, peiit-etre a Fenvi Fun de Fautre, pour fatisfaire 
au bcibin particulicr a cliacun d^entretenir Fnfage de la deglutition y de tout ce qui 
depcndy et de ce qxii la fuit immediatement (voyez la -fig*). 

Four aller an devant dcs efFets natiirelsy j’ai coupe des petits niorceaux des 
bbrds de la bafe dcs anemones de cette efpece, et je les ai conferves ; pliifieiirs font 
devenus de petkcs anemones^ comme celles qui etoient provenues des arradiemens 
quc's’etoientfaits les anemones, etun grand nombre a perl fans produire. Ne 

cette experieiic?ey que ceiixde ces morceaux qui ont 
proddit''tdirif€taibieat tm 'petit'' bulbe propre a devenir aiiemone, et' deftine a etre 
bi'entfit'dctadlse.pkf la tt qtfau contraire les parties qui ont peri n’en con- 

•tenoientpasy'bii dc troppeu formes pour fe developer spres 
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violent amputation : I the rather iiidine to this opinion) 
having obferved, tb at among the pieces I had cut off, thofe 
particularly fncceeded viiich appeared interiorly replete 
and of a certain thickneis. If fo, this conjecture may 
poffibiy lead us to another. It is veil known that the 
frefh Vv'ater polypi increaie by iection, and that benig '.ut 
into feveral pieces, each of thefe pieces beconi’. an animal 
fimiiarto the original one. Thus a polypus being divided 
in 2, 4, 8, 1 6, or more parts, each of thefe parts probably 
contains a bulb capable of becoming another polypus. In 
the courfe of my experiments, the fmali pieces I cut off 
from the bafes and robes of the anemonies did not exceed 
the 500th part of the animal; it is not therefore to be won- 
dered, if many of them did not prove prolific; they pro- 
bably contained none of the fertile bulbs. The repro- 
dudion of the polypus by fecfion will then no longer be 
attributed to any of its rude and ihapelefs parts ; but rather 

to 


line feflion vloknte. Je fuis porre a le croire, parceqii’en coiipantces morceaiix^ 
ceux oil je vojois uoe certaine epaiffenr, ^ nn certain arroiidiiTement interi'-iirj^ 
font cenx qni m’ont para reuilir. S’il en eft ainlijCette conjeftnre pourroit peut-etre 
Eoiis conduire a nne aiitre. On fait qus les polipes d’ean douce fe mnltiplient 
par la fesftionj et qn un tel polipe etant coupe en plufienrs morceaioc^ cliaquc inor^ 
ccaii defieiit nn animal femblabie an premier. On coupe pour cet efftt 120 poMpe 
en 16 parties et plnsjj cliacan des ces morceanx eft ia 16®®® partie de f ani- 

mzly il fe pent que dans chaqne 16®'“® partie il fe trouve tin petite bulbe diipote 
a devenir im polipe* Dans mes experiences, en coupant de pstits morceanx dn 
hord de k bafe et de la robe de m&s anemones^ jc ne conpois pas partip 

de Faaimai : on m doit done pas sktonner^ £ beauconpde ces petits inorceanx nc 
, prodaifent rien; ils ne contienoent peut-etre pas de balbe* Alors h 
4 u polipe par fa partie ne paroitrok pins due a-ime portion Moimei i»iri nne 
Mql.LXV, ‘ Kk ' partie 
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to parts that are erganizedin-a-particular manner, to eggs, 
or perhaps to fomething more than eggs. The lingular 
■oropag-ation of feveral kinds of this animal feems to fa- 
Tonr this conjedlure. In fo minute an object as the frefn- 
v;ater polypus, much is eahly overlooked; but in tliefea- 
aiiemonies, although we are far from feeing every thing, 
yet it is poffible, even without the affilfance of gis-ifes, 
to difcern a great deal which mull; efcape us in the mofc 
diligent examination of the other animal. Although I 
fpeak this from experience, I do not pretend that our 
ideas concerning reproduftion, and efpecially the repro- 
duction of parts, lliould be confined to what is here af- 
lerted. It is known that every part of a living animal, 
$cc. hath an organization far furpaffing any idea we can 
form of it ; that its leafi: particles are fiili organized ; and 
there is no faying how far this may extend. In feeds, 
Scc. this organization admits of an aftonifliing degree of 

expanfioiij 


partie plus particullerement organifee, a un oeuf, ou meme a qiielqiie cliofc de 
plus qii’on oeuf. La propagation finguliere deplufieiirs cfpeces de polipcs femble 
favorifer cettc conjeSure* Les polipes d’eau douce font fi petits qu’il efi facile 
de ne pas tout appercevoir. Dans les anemones de meiq cpoiqu’on foit fort eloigne 
de tout voir, on pent cependant, mcme fans le fecours de la loupe, reiiiarquer 
tkn cks cliofes qiii ecliappent dans Fobfervation do polipe dkau douce. Qiioiqiie 
JO park ki dkpres Fexpcricnce,je ne diffimuierai pasjqii’on ne. doit point y reft rein- 
dre'fes klees a Fegard de la reproduftiou et fartout de la reprodiiaion depaities. 
On fait que toutes ks parties cVnn etre vivant, ont, une organifation qui fur- 
paife i nfiniiiient Pidee que, nous pouvona nous en faire ; qne fes moiadres particules 
&nt encore organiiees quoiqrfiBfiniment petites; on m- fait' pas meme jnfqiiku 
eels pent alier : cette orgaaifatioii^ permet &ms le^ graiitcs^ cks develope- 
' ' mens 



v-.iiicli doth not always take place in other 
csies ; but vet often operates when we ane the leaf;: aware 

1 fiiffering onrfelves to be fiirprized 
at ilvanye elihcts in nature, we inculd in feme meafure 
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expect them: we ilioiiid be conftaiitly upon the watch 
for t'leni, and take pains to be apprized cf their., and 
ftudy to turn them to the benefit of mankind. Practi- 
tioners in iiirgcrv knowlibw often cne} lirm inen '.Vu- 
nrized bv unexaected events. . Such events., wliidi cenr- 

JL ^ Jt ■ 

moiily are only the objects of unavailing wonder, wculd 
nerhaos be lets uiiTcrofitabls, if they were oautioiiilv cb- 
lerced and correclly deferibed by perfons cf knowiedye, 
lets fond of the marvellous than friends to truth. Lob- 
iters are feeii to produce new legs when deprived of 
their old ones ; but not exactly at the places where they 
had been cut oft. Their manner of ffrowing is much 
like to that of our teeth, the interior part and very ori- 
gin of the claw producing a fmali one. Sec. and this re- 
prodiicfioii feems not to take place when the lobfter 


mens d'une grandeur etonnantes qui rdont pas toojours lieu allleurs : iiiais qui ope*« 
rent quclqiiefcis an moment quV^n sV attend le iiioins. Loin done cle fe laiiler fur-. 
prencTC par des efFets fingoliers, on cleTroit eii cuelquc forte ks attendre^ ct etre trh 
attentifales faiinq ales cennoitrej st a en prodter. Ceux qui s’occupent cie fart cle 
guerir farent combien iisontete forpris par des eflets inattenckis* Ces eSets, dcat 
on ic contente le plus fouvent de parler avec ctoiinemeatj ne feroient peut-iire pas 
fkriles, fi obferves avec atteoticn par des gens ioftruits^ et auili peu avides ck 
inervc’Hemc quamis de la verity etokat dernts avec precilicn* Lcs pieds 
des ecrevilFes repouirent ; mi's ils me repauikot pas in-unediatcneiit de la partie 
connte; ils poiuknt a pen prk comme nos dents, ckit-a direque de Yinximn 
forigine du piecl^ oa ca voit poirilcr on petit, &c* et cette reproduciioa iie 
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is deprived ©f tlie phalanx next to tlic body. There 
are worms which- are known to multiply by fe< 5 lion; 
although their fmallnefs, which renders it very diffi- 
cult to examine them, and the ilmilarity they bear to 
other worms, whofe reprodiaflion we know to be irn~ 
perfedt, may fiirnifh fome grounds to doubt, v, nether 
this reproduction be fo com pleat as hath been ima- 
■gined. There is alfo a reproduction in the tails of li- 
zards which cannot well be accounted for. There are 
experienced naturalihs who hill make a doubt of the 
multiplication of the polypi by feCtion ; and others w ho 
abfolutely deny it, pretending that wffiat hath been ta- 
iken for a hngle animal may as probably be a flieath, 
the common w'ork, and habitation of a multitude of 
fmall-infeCts. For my part, far from doubting the poffi- 
bility of fuch multiphcations, of which I have feen po- 
fitive inftances in the fea-anemonies, I am not for hav- 
ing recourfe to the particular fuppoiition of any kind of 
eggs for explaining it. I believe indeed, that propagation 
■ ' . ’ is 

paroit pas avoir Iieu^ loxfqne la phalange la pins proche du corps de recreviffe a 
ete enlevce* Certains vers fe mnltiplient par la feSiion : on dontera peiit-etre qiVc 
cette ninltiplication foit anffi complette qti’clle a paru I’etrej parce qu’on volt* 
pas fi bien acaufe de leur petiteffe, et de Fanalogie qn’ils peuvent avoir avtc 
d!antres vers dont la reprod\n9:loii eft imparfaite. On'voit de meme iiiie repro- 
du£|ionyqm Ifiiffe qnelqiie chofe a defirer dans la qiiene du lezard. 11 fe trouve 
encore des favans fnfpendent lenr jugement fbr la innitiplication dn polipe 
par la feGipn ; cf antres la nient abfoluinent. lls croycnt ^que ce ^qn’on a’ pris 
pour nn,indmdB^poiirrQit etre iinjourreauj onvrage et logement de certains pctits 
infedtes* Loin doiiter^, dpja polBbliltc de ces mnltipHcations^ ’dont des 
exemples decififs dans les- anemones de mer, je”ne les affiiyettis pas meme a des' 
efpeces cFoenfs ; je crois fenlement qnc cVJl la voye la plus ordinaire ; et ks re* 

prodtiitions 



[ 235 ] 

is moft iiiually carried on by eggs. Biatihe reproduction 
of very conliderable and the moll eiTential parts, of my 


fea-aiieinonies convinces me, that there 
beyond any thing v;e can imagine, tvhic 
the regular eitabliilied courle of things. 


are- wonders rar 
n maiv-e a part of 
The iections of 


the fea-anemonies of this fpecies differ in nothing trora 
thofe of the former, except that I never yet obierved an 
upper half producing a newbafis pthe contrary lieveryet 
failed. The firft obiervadoiyof any note, was made on 
the 1 6th of J une 1 7 7 3, in the prefence of feven tiirgeoiis 
whom the fingiilar piitencmena of reproduction had in- 
duced to viiit my ftudy . ' The animals of this fpecies being 
verylarge, I only operated uj>oii young ones, and on that 
day cut one that yas not thicker than a goofe-quiil. On 
the 3otli the itppei' part was perfectly xeftored, and the 
fold which is fcen near the upper extremity of the body 
of this fpecies, appeared exactly like that I had cut ofE. 

By 


produSions de parties eiientielles et trts confiderablcs de mes aaeniones de nier 
m^obligeot a croire, que ks merveliles> qui font partie de fordre ttabli, vont en- 
core plus loin que notre imagination, Les feSions operees for ceti:e"e!jyece~d^ane“ 
niones de mer^ out donne a pen pits le$ memes refoltats qiikiix antres:, cell* ad ire 
ipe coiipees par la moitie dn corps, elles out reponlTc erne partie foperienre : cepen-' 
dant je n'ai point encore obtenu de bade anx parties foperienres qne Jen a?ois 
privees. La premiere operation notable fe fit le 1 6 Join 17735. en pre fence de 
fept ebiragieos que les pbenornenes de la reprodudlion avoient attires c mon cc: 
Comme ceiteefpece eft fortgroffe^ js ii’avois op&’c qiiedejmnes individiisi cel ids 
qne je coapai alors n^etoit menie que de la groffeiir dfoiie plume i ccrire. Le 30 
la partie foperieiire etoit totalcment reproddre, et le pli qu*’'cn volt vers fextrd- 
miic fiiperienre dii corps dans cette elpece paroiftbk exaftement comme eelui qii© 
j^avois retraachib Lkxercicc m’ayant rendu plus adroit, je fois parvenu a cotipet* 

' ‘ ‘ '"''Wm 
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‘Bv pradice I arrived at fiicii dexterity as to cut in two, at 
one fnio of the fliears, in a very ftraight line, an animal 
of this fpecies as thick as my arm. This v/as performed 
on the I Stii cf Oclober : before the end of the month 
new limbs appea.redj of wliioh the large ones, within the 
-tufts, lliot forth long before the others. On the loth of 
'ember the animal began to eat, though its mouth vras 

1, tied a 


ll'arcely formed. The upper part was fiiil : 


ra’iiig round fome of thefc aiiemonies wiiiift they were 
GDiifiderably extended iength-w-ays, and pulled the noofe 
very tight. They had the dexterity to free tliemfelves in 
a few- hours of this troublefome ligament, by gradually 
withdrawing tlieir upper extremity : then on meafuriiig 
the noofe I found it not quite fix lines in diameter. This 
fpecies is good to eat. 

xkniong the fea-anemonies brought me by my fifiier- 
men,I have fome reafon to think that I have difeovered a 
fifth fpecies, v/hich feems to refide only in places from 
whence the fea feklom recedes. They appeared to me to- 

be 


d’un feu! coup c!e eifeanx. et bieii droit un de ces animaux gros comiBC le bras^’ 
C'etoit le iS Oftobre; atant la fin du mois il z'eparut de nouveaux membres. Les 
gros qiii font on dedans des panaches paroifient longtcinps avant les aiitres* La 
boiiche a peine formee le 10 de Decembre Fanimal a mange. La partie fiipe™ 
rieiir'e vivoit encore* J’ai be de ces anemones grolTes coniine le bras, iorfquellcs 
ctoieiit fort allongces, et je les ai ferrees fortement; elles ont en radreffe de fs 
clegager en pen d’henres d^uo' lien anffi incommode cn d^affant pen a pen leiir partie 
fiiperieure* Aiors j’ai 'ineltire le dianietre du noeud; il n’avoit pas iix ligiies. 
Cette efpece ell bonne u manger. 

Entre Ics anemones de roer que:m’ont apporte mes peclieiirs, jc crois en avoir 
clecouvert line cinquieme^ efpece. Elk j>aroit refider dans les iieux que la mer ne* 
decoiivre jamais. Sur cc que jkn ai VU;,- ellc eft petite comme^ia premiere, fes 
s ' ' membjres 
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de’^ated iireaks vihicli extend from 


center to the circumference. The fpecimens I- have 
feen were white on the fuperior edge of the robe, of a 
golden yellow in the middle, inclining to a diiikier colour 
towards the bottom; that is to fay, the ground-colour o 
the robe changed gradually from ’white at the top to 
brown at the bottom, paiiiiig, by imperceptible traiiii-. 
lions, through a fcxceiiion of yellovc iliades, partaking 
more or lefs of the colour of gold. This whole robe 
■was fpeckled with hght crimion fpots, and no rim ap-. 

peared 


membres foEt apenpris fembkbies, elk en 2 trols rangs tia peiiconfoncks. Elk 
E c!e la icconde la forme et lesiBamelonSj et les cordons de h 4"®"% iiiais colores ; 
la boachc ell ronde bordee tie petits niembres rongeatres; uae feule marque blandie 
fe troiive a cote de la boudiejCOimiie on en voit dtnz dans k 3®®® eipecch Le mlTku 
ectre la bcuche et les memfares eft rerditre^ avecdepetites rayes de coulenr v if I- 
qni vontdu centre a la circonference, Les individnsquejkiTus ttcient b’ancspar 
le bore! ibperieiir dc la robe^ dkn jaime dore par !e milieu, et s'obicTrc: virs 

le bas, ckit-adire, que par dcs nuances iroperccptibleirerit i"bnJi:cs_, plu> oa aioiiis 
dorks, le fond de la conlcur de cette robe paiToit du blsnc au bnim , Toiite 
cettc robe etoit moacketee dkn beau crarnoili dair^ et ii ify avoit point Ik 
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peared at the bads. Thefe anemonies had been found 
on old volutes, called fpindle-fliells (fucus brevis). Ano- 
ther fpecimen which was found adhering to an oyfter- 
iliell was of a darker colour; but its limbs bore fome re- 
femblance to the horns of cattle: they were of a pale 
green, with circles of a fine dark brown, wdiich had a very 
pleafiiig effedt. Thefe limbs appeared, at firft fight, to 
tend towards the center, by the continuation of fome 
femi-circles 'svhich gradually diminifiied. 

■ I have faid little concerning the mechanifm by 
which thefe animals perform their difterent func- 
tions, not thinking myfelf fufiiciently acquainted 
with it to fatisfy even the moft chaftifed curiofity. 
I leave to others the cultivation of this field, where 
the genius of fyftem may find an ample range. 
As in phyfics the only real information is derived 
from a knowledge of fadts, I thought it my duty to 

confine 


'borclure a la bafe. Ces an&iiones etoient attacliees fur de vienx coqiiillages a 
volute, qu’on nomine fufeaux {fucm brevis). Un autre individii peche depuis, 
attache iur une hultre, avoit la robe d’une couleiir obfcurc, mais les membres 
paroiffoieiit comme certaines comes cic boeuf de coukur douce^ d\m blanc ver- 
•datrCj avec des cercles d’un bean brnn noir qui produiibient nil tres bei cffeL 
'Ces meinbres fembloient an premier coup d’oeil prolonges vers Ic centre^ par ia 
■coatiiiuation de quelques clemi cercies allant en diminuant. 

jki dit pen de chofe du mechamfme par lequel chaque faculte, chaqiie fonc« 
tion skpere dans Ics anemones de mer, ncpouvant me fidter dkn connoitre affez 
pour fatisfalre a la curiofite la mieux reglee. Ckft un champ oiivert a quiconqiic 
voudra le ciiltiverj -ckft une carriere dans laquelle ' Tefprit de iyftenne poiirra 
prendre fon effort. ' Comme ea matiere de pliyfique ks connoiffances tir&s des 
faits font ks feiiks qui nous eclairentj j’ai era devoir mkn tenir a la fimple expo- 

fitiofA 
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coniine myfelf to tlie bare ercpoiition of thofe I have ob*' 
ferved. Not that I am apprehenilve of being thought 
too prolix or tedious 037 thofe for rrhoiii I am writing : 
I know how much iliev value everv truth, and evervnew 


difcovery : but the habit of obfervation and experiment, 
produces drcumfpeciion and a quick, ienfe of diihciilty. 
Belides, I iind that the fyfteni-niongers, though a nu- 
merous body, have been but uiiiuccefsful fince accurate 
obfervations are come into vogue. It is this circumfpec- 
tioii which prevents my proceeding inconfiderately from 
the fcience of bodies to that of ideas. The fea-anemonies 
give evident marks of feniibility; fhall I thence con- 
clude, that a foul animates them ; or fliall I grant that 
they are deprived of fenfation, although favoured with 
the organs of it ? I ihall draw no conclufion, neither do I 
think myfelf at liberty to amplify upon that fubject. 


My 


fitioa de ceux qiie j’ai eu lieu crobisiTer. Ce pdeft cependant m la crainte dc 
paroitre diffliSj ni celk d’ennuier ceux pour iefquels j’ecris qui m’a reteau i toutc 
Teritc jeiir eft cliere^ toute decouverte leur eftprecieufe: -iiiais Fhabitude de co&-- 
tempkr et d’experimenter read clrcoalpect, et fait appcrcevoir les difEcuItcS': 
d’aijieurs les faifeurs de qnoiqiftea graad aombre^ m foot pas licit- 

reux depuis qu’oa obfervx biea, Cette meme circonfpcfiioa m m^a pasperais dc 
paffer inconficiercmeat de ia fcxence des corps daas cclle dcs^ icl&s» Les anemoaes 
de mer me paroiieiit douees de fca&tionsj ea conciurai-je qtfan elprit les anime^ 
on qnelles font priTecs dn fentimciit dont ellcs oat les organes ? Je nkn concloerai 
rien, et je crok meme moil iiKmoire pen fiifceptible d’ampiifiations im$ ccttt 
partie* 


E.I 
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My very eaiiieft obfei'vations Ihewed me that the 
fe^-anernoiiies feel and prognolticate within doors the 
different changes of temperature in the atraofphere. I 
had not leifure at that time to form tables of their various 
indications ; but I have iince done it. This faff, if ap- 
plied to praffi.ce, might he of ufe in the formation of a 
fea-barometer, an objeff of no fmall importance, which 
feveral ingenious men have hitherto endeavoured in vain 
to furnifh us with. I iliould prefer the anemonies of the 
third fpecies for this purpofe, their fenfation being very 
quick; they are alfo ealily procured, and may be kept 
without nouridiment. Five of them may be put in a 
glafs veffel, four inches wide and as many in depth, in 
which, they will foon cleave to the angle formed by the 
fides and the bottom. The water muff be renewed every 
day,, and, as they do not require a gveat quantity of it, 
as much may be fetched from the fea (if they be kept on 
land); as w'ill fupply them for feveral days; its fettling _ 

fome 


Les anemones cle nier reilentent d’avanccj et annoncent dans I e cabinet les- 
eiFcts de la temperature;- c’eft ce que j’ai eu lieu de remarquer des mes premieres 
obfervations j’etois trop occupe alors pour en dreffer* des tables : je Fai fait 
depuis* Ce fait mis en pratique pourra fuppleer le barometre. marin^ dont 
plirfieurs favans ont fait inutilement la recherche jufqu^ ici ce ne feroit pas un 
petit avaiitage*.. Les^anemones-de la troilieme efpece m’bnt para plus propres que 
les auttesa cet efFetj, parcequ’elles font tres fcnfibks% II ell aife de fen procurer^ 
lie lesloger, de les confcrver fans les nourrir &c» Onmettra cinq de ces anemones 
darts tin vak de verre dknviron quatre ppuces de diamttre fur autant de haiiteurj 
elles f attaeheront a Fangle que forme ,le fond avec les parois. II faut renou- 
veler Feau tons lesjours,^ Comme la quantile d’ea.ii n^ceffaire n’eft pas grande^ 
fi on eft a^terrCj on pent en faite prcndi^ a Ja iner'j pom plufieurs jour^s elle nkn 

fera 
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fbiiie time ’vill only improve it. I commonly renew the 
water every evening, becaufe if that change makes any 
imprellioii on the animals, it will not interfere with the 
principal obiervation, 'which, when I was forming my 
tables, I always took at a time equally diltaiit from the 
renewals of the water. If the anemonies be at that time 
flint and contrafted (as in fig. 14. of my firil: effay) I 
have reafon to apprehend an approaching ftorm; that is, 
high v.nnds and a rough agitated fea. When they are all 
fhut, but not remarkably contracted, they forebode a 
weather fomewhat lefs boifterous, but ftiil attended with 
gales and a rough fea. If they appear in the leaft open, 
or alternately and frequently opening and clofing, they 
indicate a mean ftate both of winds and waves. 
When they are quite open, I expect tolerable fine wea- 
ther and a fmooth fea. And laftly, when their bodies 
are coiiiiderably extended and their limbs divergent, 
they fiirely prognofticate fixed fair weather and a very 

calm 


fera, cpje meilleiirc ctaat reposee* Je fiais dans Pufage de remonveller Feau le foir^k 
parceqne ii cc cliangemeEt d’eau fait quelqiie impreffion aiix anemones^ il ci: ' 
aiors coiiipte pour rien; et qnant a Pobfervation la pln-s notable^ lorfqtie je dreflbis 
mes tables^ je k faifois a la moitie dn jour-. Si les anemones font toutss fenneesj et 
retiree^'iiir eiles memesy'comme dans la fignrc 14. de mon premier in&idirey jki 
lieii'de craiadrc'.qn’ii nt fnrvienne’qiielqtie teinpetejf ckft i dire gros Tent, k mcr 
fort agitee, et tronbice, Lorfqn^eiies foattontes ferraees fasiS'etre retirees, cek' 
annonce an temps he, pen labiM fadienx, comme grand frais dc vent, ia met 
agitce, &:c* Si jevois'ines ananone&entronvertes on sVavrant et fefermantdc" 
moment a autre, ckH pour la mer et ponr le vent m etat moyen* 'Qiiand elks 
foRtoavfirtesjfattends im temps affezbea% la merfcra pen agitee; enfin ont-dles 
k corps' allonge j tt ks membres trb ctendusj ckftle prcfage dka beau 'fiw ct 
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calm fea. There are times when fome of the anemoniesj 
are open and others hint ; the number miift then be con- 
fulted; the queftion is decided by the majority. Accii-. 
racy in tliefe obfervations is in a great meafure acquired' 
by habit. At fea the glafs . may be fwung, in the fame’ 
manner as. the compafs, by fnfpeiiding it between two: 
concentric circles,, moving upon j^ivots that crofs each 
other at right angles, fo that .the, roiling of the iliip may 
agitate the water: as little as looliible. The. anemonies. 
that are ufed.as barometers fbould not be fed, for then, 
the quantity of nourifliment might -influence their pre- 
didlions.., Anemonies of. this and of the firft fpecies live... 
and-doavell for feveral years, without taking ajiy other, 
food , but what they, find difiTeminated in the fea water n 
but flioukha refpite of fome days be granted them, they 
might'then.be fed with fome pieces of mufcles or foft.? 
:fiih, and thus reftored to their original vigour. When- 
ever; 


tfunc mer_tres^,,cali:j:^e.*. , H y a clcs momens on cles -anemones font oiwertes -et- 
d’antres fennels ; alprs on conclut par le plus grand, nombrCj on va pour ainii dire* 
ala plurality desYoix;? Fhabitucle aide a.fe decider* En mcr on poura fufpeiidre 
le YcrrCy comin^..uiie bouffolc oucompas dc mer, entre deux cGrcIe^ concent riques*' 
on bafanciers^. avec des. piYots qui fe croifent a angles dtoits^j afin que le tangage et- 
les roulis^du yaiffeau n’agitcnt I’eai^.que ki moins.qu’il fera-poffibfe. II ne faut* 
point le§ ane.moncs qulfervent' de barometre.; -car alorsellespourroient-fe' 

fmijer.0p.fe taiip owertesj a raifon dela.-nonniturcqu’eUes autoient prife* U«ne~ 
‘apei»oneJe,^tt€ efpAce^ et*ck,Iapremieire.j yit tres bien et en .affe&.bon-etat^ pen- 
pkfieurs fanspr.endr^ d’.autre nourritiire que celle qtiklle trouye 

minec dang sn^r;.; cependantj^fi onayoit lien de leur accorder nne vacance * 

de.,qiLie}ques jours^: oa-.ponrroit: ks .confequemment leur redonner leur. 

par jiaqr<5eau3i;;de ’jBQuIe on dc.poiffaa' mou. . LqrfquS’* 
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ever tlie veflei is fiillied by the fediments of : 
the firft fhoots of fco-pl: 


lit?, liime. 
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on cnanging- 


-nen- 


the water, be cleanfed by wiping it with a foft haii' 
cO, or even with the fintrer, carefullv avoidinu. however, 
to rub or prefs hard upon the anemoiiies. Shordd anv 
of them drop oft during this operation, they mav be left 
at libeity, for they will foon, of their own accord, fix 
themfeives to fome other place. Should any of them die, 
which will foon be difcovered hy the milky colour of the 
■water, and an ofFenfive fmell on changing it, it mult be- 
taken out, and on the firft opportunity, another of the 
fame fpecies be put, in its place; thofe of a moderate ftze 
are the moft eligible. Such barometers might be applied 
as ornaments ; for as they can be made by the perlbiis • 
who are to life them,- they might confult their own tafte 
in the choice of the colours and fliades of the limbs. A 
few anemoiiies of the firft fpecies might alfo be added, 
for as thofe of the third generally take up their habita-- 

tion 


le vaie fera fall park -depot des lels, le limon^ 011 par des coiTimencemens de 
pkntes maririesj &c. on paurra-en cliaogeant Fean, le nettoyer avec 1111 p^nceaii 
doux, on mciiK avec le doit^ oblervant ckne-paffer qut Mgcrement le doit fbr ■ 
les anemones pour ne les pas coniprimer. Si one anemone fe dttaclre^ on la laiflera * 
ca libertc, elk skttachera ea hb autre lieu. Si elk vient a perlr, ce qukn reccn- 
noitra par ueetres maovaife odeur ea 'cliangeant Fesu^ et -pareeque cette eau 
dev lent un. pen laitcufcj^ on ixtirera faBemone, et oa lui enfuMHtoera a k premiers 
occafioii une autre toujoursde meme efpece et de luoyenne gi'offeur'; ce font ks ■ 
meiileures. Ce 'barointetre eil agreabic a k vuc;^ car -on pent cfioifir des 
anemones dont des oiembres foient d’uac couleiir liautCj douce, 011 varke felon- 
fen gout, puis qukii h conflrult foi memo : on pent encore y ajouter 
iuonesiiela premiere cfpecc^i Comme ceiks de !a troHieme fetiennent-vters:kfoiiil.^ 

da , 
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lion at the bottom of the veffel, thefe commonly keep 
near the furface of the water; and their various bay, 
crimibii, dark, purple, green, and other colours, would 
add no fmall luftre to the variegated objedf : nor 
fxiould their prognoftications concerning the tempera- 
ture of the air be altogether iiegiedled. Perhaps they 
may at hrft prcMuce young ones, which, if attended to, 
will be feen to encreafe gradually. Should the anemo- 
nies of this firft fpecies not be ufed for obfervations, they 
might be fed and thus kept in a moft flourifhing condi- 
tion. The form, fize, and ornaments of this barometer 
mayalfo be accommodated to any place or lituation. 
The only inconvenience attending it would be the chang- 
ing of the water every day ; but even this amounts to no 
•more than winding up our watches : neither is it abfo- 
lutely neceflary to do it exadlly at the fame hour; nor is 
there any harm in the common pradlice of leaving the 
lame water for feveral days, unlefs, indeed, it be inclined 

to 


du vaf€j celles-d aimeat a etre a la ftirface de I’eati, leur couleur brun-rouge^ 
cramoifis ponrpre, fonc^ vert, &c. fera un bcl efFer, et leur avis fur la tern- 
^peratiire n’eflpas tout-a-fait a negliger* Elies poiirront dans le commencement 
dooner des petits, qu’on verra groffir par la fuitc. Si on ne vouloit pas tcnir con^pte 
. des indications des andnones de cette premiere efpece, en les nouriiffan t dies ne fe- 
.•roi^nt qne pins belles. Ce barometre eft encore fort commode^ axfe a placer^ etfnf- 
ceptibie de toute efpcce de forme et de decoration, II pent etrc aiiffi grander anil 
petit gn’on vepi:* Ea fenle incommodite efl de changer f can chaqne jonr, ccqni n’eft 
.gnere pins, di&ile qw de.remonter fa montre^ , encore pas ftridlcment. 

'Oblige de lefaixe ala, benre, et il n^y a. ancun inconvenient dam fnfage 
ordinaire de laiiTer h mime ean^ pendant, pln&nrs jonrs, a, moins,, qn’elle ne foit 
expofee a fe corropipre ,pat chalw extrcnie^ on par qnelqn^antre incoatenient 



to corruption, b'-' bein':; expo'fed to a ijreat det. ‘ of hea 
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or by fome ether uiiccirimon accident. If ever “• .i'iS- 
rometer was to be removed, the veirel be left ei. ■- 


ty for a day or two, without any coniiderable 
to the aiiemonies ; they will contract, and cont 


detriment 
iinie fixed 


to the fides, and refunie their wonted nianmuTres, as 
fooii as frelli fea water is poured upon them. One ne- 
ceiTary caution is, to difpofe of the barometer in a place 
where, as nearly as poflible, the fame degree of light 
prevails throughout the day; for it miift be obferved, 
that tliefe animals, on being fuddenly removed out of the 
dark into a ftrong light will frequently contradl in an in- 
fcant, though they wdl foon recover after th eir ufbai form . 
As the fimple barometer, the Torricellian tube, which is 
the belt of all, doth not always agree w'itii the vifible ftate 
cf the local atmofphere, and that frequently its indications 
are far from being exact ; it cannot be expected that the 
fea-anemonies ilioiild excel in tliis refpect, and that their 


indications ■ 


pen ordinaire.- Oa pent mems vnlder I’eau pour tranfportcr le baremdtre on 
Ton vent, pendant nn jour eiitier et plnSj fans qne ks anemones periilent; 
elks fe retkeroat fur elks memesj et fe tkndront attachees. Oa leiir procurera de 
BoiiTelle can de iiier, et elks reprendront kur maaeuvre ordinaire. Une 
attention necefiaire ckil de placer autant qoJon Is pent k barometre _ dknemoncs 
clans iia lieu .oil ii regne pendant tout lejour one Inmiere apeiiprk egak : car cn 
doit fe ibuvenif^ que foiurent ks nnemcnes'qui paiTent fiibitement dkn Mcuobicur 
a une grands lumiere 'fe ferment; mak elks reprecnent bientot Iktat ou dies 
anroient refte. Comiiie le barcoietre Ic mellkur qui le tube de 

Toricellij kefi: pas tofijotirs parfaltaknt d'accord avec ikk::t y:f:b3e de iki- 
molpliere du lieu ou foa obferve^ et qifaffez fouvent fes iadkatiens ne font pas 
jufteffc rigoureiiftq ca ne dait pas s’attendre one ks aiilmeacs de mcr rem- 

piifent 
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indications ilionkl always coincide witli tlie above inftra- 
meiit. Sut as, with, all its imperfections, the barometer 
aboyementioiied is of great utility, why fxmiild not alfo 
tills, formed ■ of fea-anemonies, be adopted notwith- 
ftaiiding their little irregularities. Tiiefe are not the 
only animals that are influenced by the approaching 
changes of aveather ; the petrel, different forts of gulls, 
the feink, the leech, the little iifli of the Danube, the 
cetaceous animals, the fea-urcliins, &c. are all faid to feel 
id .prognofticate thofe variations. 

Amidft the more important objeCts of utility and ne- 
effity, every pleafurable improvement fhould not be to- 
tally negledted. I fliall not therefore fcruple to commu- 
nicate what ideas have occurred to me, tending to this 
purpofe. It appears to me, that the large anemonies, and 
even the fnialler ones, being arranged in an advantage- 
ous manner, and properly grouped with acorns, barna- 
cles, fea-weeds, Sec. might furnifh architecture, paint- 
ing, 


pliffent mieux cet objetj ni qii’elles foient toujours cf accord avec lui ; et comme 
avec fes inexaftitiides^le baromkre eft ua bon inftinment^on pourra fefervir de ceiui 
'd^aaemoaes, iiidepenclemment de fes petits caprices. Ces aaiiiiaux ae font pas 
ies fenis qui reffentent riafluence de la temperatnre procliainCj roifeau-teiiipetCj 
le petrel^ Ies poulets de meij le mabonja, la fangfaCj le petit poiffoa du 
Danube^ les cetacees, ks ourfinsj &c. paflent aiiili pour la reffentir^ et meme 
pour Faanoncer. 

Les ’TOts d’utilite^ de neceffite^ ne doivent .point nous fairc negliger celles 
d’agremcat r je ne craiadrai done pas de devoiler ici’celles'que j’ai fur ce point, 
lime femblequeles'grandes et memo. les petltes anemones de mer prifes dans des 
.pc^tions variees les plus avantageufes, et artiftement groupees entrkiles on avec 
ies glands de mer^, conques anatiferes^ les .plantes marine^ ^ &c.; fourni- 

xoieat 
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ing, fciilptiire, and all tlie arts dependant upon drav/ingj 
T.’itli a variety of elegant and pleailng ornamentSj efpe- 
cialiy in naval and liydraailic arciiitectnre, in which, con- 
trary to all the maxims of true tafce, and regardlefs of 
probability, chimerical ornaments are often introduced^ 
•which have no manner of relation or affinity rdtli the 
ifructures they are intended to decorate. They are often 
feen affixed to fubilances to- which the things they re- 


prefent have little or no tendency to adhere ; whereas 
the fea-anemonies fpoiitaneoufly cling to every fubftance 
ill and even out of water, and might therefore being 
grouped into picturefque feftoons, be with great pro- 
priety fubftituted to the flowery garlands and other fuch 
ornaments which prepofteroufly decorate' the fterns of 
fliips and the frizes on barges, and not feidom the moft 
ftately edifices, fuch as bridges, Unices, &c. 


Expla-» 


roient a f arciiiteclitrej a la psintnre^ a la fcalpturCj et a tens les arts qui ont le 
deliein pour baie^ cle beaux otnemens, far tout pour Farcriteciare navale, et 
nieme pour FarcWtedliire ^liydraullquej ouj contre ks regies du gout^ centre la 
vraifembknee, on employe fonreat des ornemeas ebiffieriques et pen analogues 
au fujet. On groupe, on attaclie ces objets a'des lito pen propres^ -pen dlipcses 
a !es recevoir ; an contraire les anemones de rner s’attacbeBt a tout ce qni fe trourc 
dans ikauet memebots de ikau. Elies pourroient etre, fiabftituees’aux rozettes^ 
former ties groupes^ des efpeess'de gEirkndes ,pktoreicjo«^ dam la decoration ces 
poupes clrs vaiffeauXjdam ies’Erife qni ornent Iesca.iiots^_et daas.qiielqucs ediScei 
feydrauliquesj coffime ^ 
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Explanation of tab. vi. which reprefents a group of 
fea-anemonies of the fourth fpecies, adhering to an 
oyfter-flieil. 

Fig. I . A contradled anemony of the natural and 
middling fize adhering to the oyffcer-fliell. Fig. 2. 
Anemonies united to the fame trunk, compared in the 
eflay to the letter Y. At its balls a little Ihred appears 
ready to be torn off in order to become a new anemony. 
Fig. 3. and 4. Two young anemonies moderately ex- 
panded, in the middle of which the mouths appear. 
Fig. 5. An anemony, fpmewhat more gro'<;vn, on which 
the projedHng rim appears. Fig. 6. Eight fmall ane- 
monies^ two of which adhere together, as do alfo two 
others, which, however, are upon the point of being fe- 
parat^ by the cohtra( 5 lion of the part that unites them. 

^ Qdfe fmall anenio|pes,,^‘di&rent fizes, are feen upon 


: Eaplication des Figares, La plancRe repreftnte nit groupe d’anfenones dc mer 
de la quatrieiBecfpece, attachecs jSir une Ixuitre. 

Fig. I. Aocinc««'’d6'''^S!^fettr BatureHe et moycnntf atlaii^ec' fur I’liuitre et 
l-fetniee, ^ - Fig. ■ reHoies. fiir -oae 'nseasifs-.’t^^ylle eft dlfignec dant 

jpark fogmt d’un Y. Od voit au-.borddS ' na petit lasibeau 
pour devenir unc anemone^’ ' 4. font deux 

ou iBoias pwertes,^ remarque 

pcu„ plus forte,' ' iint on vok le bourlet, 
' F%. 6. d9ia^;':deu* font adberentcs enfenbie j 

■dtm autres le ''&*«; mm, I’etrangkaent de la partie qui 

lea unit. On rcaBwi|ae fe I’kuiti* 4’a«tr« anemone* plus du moins petite*. 
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XXL Account of the Sea-Co^jt^ and the VJe made of it. 
By Molineiix Shuldham, Efquire, 


R.e«ids. Mar. 2, 

his- 


T H E fea-cow is a native of the Magda- 
len lilands, St. John’s, and Anticofti in 


the Gulph of St. Lawrence. They refort very early in 
the fpring to the former of thefe places, which feems to 
be by nature particularly adapted to the wants of thefe 
animals, abounding with clams of a very large fize, 
and the moft convenient landing places, called Echou- 
ries. Here they crawl up in great numbers, and fome- 
times remain for fourteen days together widbout food, 
when the weather is fair; but on the hrft appearance of 
rain, they immediately retreat to the water with great 
precipitation. They are, when out of the water, very un- 
weildy, and move with great difficulty. They weigh 
from 1500 to 2000 pounds, producing, according to 
their fize, from one to two barrels of oil, which is boiled 
out of a fat fubftance that lies between the fkin and the 
flefh. Immediately on their arrival they calf, and en- 
gender again about two months after; fo that they carry 
their young about nine months. They never have more 
than two at a time, and feldom more than one. 


(a) A filcli-fifh refemblbg a fcallop. 


The 
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The ediouries are formed principally by nature, be- 
radual flope of foft rock, with which the Idagda- 
len iiiand -5 abound, about So or 100 yards wide at the 
waiter fide, and fpreading fo as to contain, near tli-e fum- 
mit. a vert coiUiiderable number. Here they are fiiftered 
to come on ihore and arriuib thennb-ives for a confidera- 
■ acquire a boldnefs, being at their firft 

I f-'y i ® uj. ' 'I-; ,y ; c., *' 

1 V. xi. - i.y jl «« .vX X kJ. i 1., 
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meriy, 


bv the Americans, to the amount of ft 


be it impoffible for 
bw weeks they af- 
when undifturbed 
well or eight thou- 


fand ; 


and the form of the ecliourie not allowing them 
to remain contiguous to the wrater, the foreinoft ones are. 
iiifenfibly puflied above the flope. When they are ai"- 
rived to a convenient diftance the fifliermen, having pro- 
idded the necelTary apparatus, take the advantage of a. 
fea wind, or a breeze blowing rather obliquely on the 
fliore, to prevent the fmelling of tliefe animals (who 
have that fenfe in great perfedtion, contributing to their 
fafety), and with the alliftance of very good dogs, endea- 
vour in the night time to feparate tliofe that are the far- 
theft advanced from thofe next the water, driving them 
ciifierent ways. This they call making a cut, and is ge- 
nerally looked upon to be a moft dangerous procefs, it 
being impoffible to drive them in any particular direc- 
tion, and difficult to avoid them; but as they are ad- 
vanced above the Hope of the echourie, the darknefs of 
the Height deprives them of every diredfion to the water, 
fo that they ftray about and are killed at leifure, thofe 
a that 
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that are neareft the fhore being the iirll victims. In. this 
manner there has been killed fifteen or fixteen hundred 
at one cut. They then ikin them, and take off a coat 
of fat that always mrrounds them, which they diilolve 
by heat into oil. The fkin is cut into dices of two or 
three inches wide, and exported to America for carriage 
traces, and to England for glue. The teeth is an inferior 
fort of ivory, and is manufactured for the fame pur- 
pofes, but very foon turns yellow. 


XXIL fb€ 
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XXII . Procefs of making Ice in the Eaft Indies. ^ 

Sir Robert Barker, F. F. S.' in a Letter \tof Dr. 
Brocklefby. 


to DR. RICHARD BROCKLESBY, F. P.. S. 

: » T p ■ ' ' - - Spring-Gardensj 

^ Marcii 2, 1775. 

Reddc, Mar. 9, r jT t H £ procefs of making ice in the Eaft 
X Indies having become a fubje^ of Ipe- 
culation, I beg permihipn to prefent yon with the. me- 
thod by, which it was performed at Allahabad, Mootegil, 
and Calcutta, in the Eaft Indies, lying between 2 5I; and 
2-3v degrees of North latitude,. At.the la.tter place I have 
never heard of any perfons having dif§ 9 yoi: 04 '’n 3 turai ice 
in the pools or cifterns, or in any waters eolie€led.in the 
roads ; nor, has the thermometer been remarked to de- 
fcend tp the freezing point; and at the former very few 
only have (lifcovered ice, and that but feldpni- Rnt in the 
procefs of making im at thefe places it was, nfual to coile^fc 
a quantity gvery morrnng, ■ before §uiirrij[e^.{ex;cept in 
fpme particular kinds of weather, w-Mch lihaH; fpecify 
■ind£e,.,f^^uel) j for nem. three monthS'; 

b' iS§fiiM99Sihg :,t± i Alial^abid'' .(at 

a fuf- 

|4l *« 
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z fulScient quantity in the winter for the fnpply of the ta- 
ble during the fummer feafon. The methods he purfied 
■were as follows : on a large open plain, tliree cr four ex- 
cavations Were made, each about thirty feet fquare and 
nvo deep ; the bottoms of which were ftrewed about eiglit 


inches or a foot thick with 
large Indian corn dried. 


fugar-cane, cr the fiems of the 
Upon this bed were placed in 


rows, near to each other, a number of fmail, mallow, 
earthen pans, for containing the water intended to be 
frozen. Thefe are unglazed, fcarce a quarter of an inch 
thick, about an inch and a quarter in depth, and made of 
an earth fo porous, that it %vas viiible, from the exterior 
part of the pans, the water had penetrated the whole fub- 
ftance. Towards the dufk of the evening, they were 
filled with foft water, which had been boiled, and then 
left in the afore-related fituation. The ice-makers at- 
tended the pits ufually before the Sun was above the ho- 
rizon, and collected in bafkets what was frozen, by pour- 
ing the whole contents of the pans into them, and there- 
by retaining the ice, which Was daily conveyed to the 
grand receptacle or place of prefervation, prepared ge- 
lierally ok feme high dry fituation, by finking a pit of 
fourteen or- fifteen feet deep, lined firfi; wdth ftraw, aiid 
theii with a coaife kind of blanketing, where it is beat 
downWdthsfkmmejre, till at length its own accurdulated 
coM again freezes and forms oiie foiid mafs. The mouth 
of the pit is well fecured from the exterior air with ftf aw 
and blankets, in the manner of the lining, and a thafbhed 
roof is thrown over the w'hole. It is here n^efery to 


remark, 
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'■ From thefe circiimftances it appears, &dt' water, by- 
beiiig placed in a lituatioii free from receiving heat from 
Other bodies, and expofed in large fnrfaces to the aiig 
may- be brought to freeze when the temperature of the 
atriiofphereis fome degrees above the freezing point on 
the fcaleof Fahrenheit’s thermometer; and by being 
cblledted and amafled into a large body, is thus preferved,^ 
and rendered fit for freezing other fluids, during the fe~ 
yefe hedtS' of- the fummer feafon. In effecting which 
there is aifo an elbabliflied mode of proceeding; the flier- 
bets, creams, or vfhatever other fluids are intended to be 
frozen, are confined in thin filver cups of a conical form, 
eoiitaining about' a pint, with their covers welh luted on 
whh pafte, arid-' placed ina large vefiel filled with ice, falt- 
pfetre^ and common- fait, of the two lafl: an equal quantity, 
arid a little water to dhiblve the ice and combine the whole» 
Corapofition pf efently freezes the coiiteiits of the 
eups to the fame confiftencyof our icecreams, 8£c.- in Eu- 
rope; but plain water wiflbeeome' fo hard as to require a 
mallet arid toife to, break it. Upon applying the bulb of a 
thermoiheter to one of thefe pieces of ice, thus frozen, the 
q^icMHvferdias been known to fink two or three degree 
below the freezhig point: fo that from, an atmoiphere 
apparehily not mUd Chough to- produce hatural- ice, ice 
ihali be formed, colieded, and a cold accura.ulated, that 
IhaH caufebhe quickfilver to fall even below the freez- 
ing point. The promifing advantages of fuch a difeo- 
very could alone induce the Afiatic ( whofe principal ftudy 
ss the. luxuries of life, and this may well he called fuch, 
'\p A ' c« wheut 
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.'.vhen l have often regaled v;ith ices when the thermo- 
meter has ftood at 1 1 a'), to make an attempt of profit- 
ing br fo ver}" iliort a duration of cold during the nights 
ill tiieie months, and by a vreil-tinied and critical contri- 
vance of iecuring-this momentary degree of cold, they 
have procured to themieives a comfortable refreiliment 
as a recompeiice, to alleviate, in fome degree, the intenfe 
heats of the fummer feafon,, which, in forae parts of In- 
dia, would-be icarce fupportahle, but by the aiii fiance of 
this and many other inventions. . - 

Accompanying I beg leave to offer you fome obferva- 
tions, I madp in the year 1767 in the province of Aha- 
habad, on the temperature of the weather, w'hich- will 
ferve to elucidate the extraordinary and hidden changes 
incident to that part-of Alia. Allb fome remarks on the 
weather during my voyage to England, particularly Spe- 
cifying the fitiiation we were in when the obfervati^is 
were made. . ■ , . . 


I am, SIR, with regard, --o 

' Ybur molt obedient humble feiv^ant^' 

I. ■■'R.OBE-EX'ARAfii££i1|^ 

A,:;, v; v'" -■ - .ry p,:’; srl? v'oloa 

fii). See a eeacral account of thefc obfervatioiis Article XVIIL 

. ' lU'Lvf I o .vi- 7on vlvm n-r-,. 


N a a 


'•'ancxf/i exiJ a. 

XXIil. Of 
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ip€ llotife-S.waliow, Swift,' 'Sarid-Mairtifi 
" i)am 4 s ;■ " ^ 


ju ,E;,T-x.E 

-O ^ X-H'E- H O-U -S-E- S W A EX a W. 


...m^R SIR, Sdboxne, Jm. 29, J77S. 

Sedde,-Mar. honfe-EvalloW," ox chimney-lwd* 

c itU*!:. ; Jl^i, is ttodolifetediy tite firft eomdr of ■ 
all tfe and appears in gdidal oil or 

aboiif ihe f 3tii*of^ April, as I hate remarked: frcxin many - 
ye^ oBfeiVatipii.' iSlot but now ‘&d; tiidi ‘d^ftragg&r is 

iom ^ubit ''felieft'^d' wbenXws^'boy, 

I o^feiwlWba W^loW,'"for"k %liofe'd^ bn-' a 

fimiiy wliich day could not. fall 

outflfer^tB^tile ttuddle of often happens 

eailiy In I^ebfii^. " It is worth remarking,; tbit flieire 

Wnd ihiii-tk)hi&: ibd it is 


birds are^leeri i 



_77f, fheyimme'di^ely-y^l^i^^^ 
for'a^ffinl-^K HtbrMft^fcwtfus mdre'dri''-fa¥biil‘'' 


'* ,See 

Tshi! voi 


an accOTiit o£ tJie Houfe-]l^i& ty ^ iamf g^t|em-..„3u ... _ — 

l5,r3a3r.'f j°oih ilnw b3jili 


,4i#T 
U i*E« --A ’«v 1 1 


©f 
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hiding than migratioh; fince it is much more probahie,,- 
that a bird fliouid retire to its bybertmctilum juft at hand, 
than return for a week or t\yo only to v/armer latitudes. 
This, fyailow, though, called the chimney-hyailow, hy 
no means builds altogether in chimneys ; but often witli- 
in barns and out-houfes, againft the rafters : and 'fd' fee 
did ill Virgil's time : 

Garrtda quam tignh kido'S Jufp'endat hrmndo" 

In Sweden fhh bi41#in .barns, nnd is 
the barn-fwallow. Befides, in the warmer parts of Eu- 
rope, there are hhchimneys to houfes except- they ,i^e 
Englifli-built, In . thefe« countries- fee ,conitrudi 5 „her, ■ 
neft in porches and gateways, galleries, and open halls. 
Here, and therea bird may afeeft fome odd, peculiar place ; , 
as we haxe kno’wn.afwallo.w build down the feaftdf.anf . 
old weU,. through which chalk was formerly "drawn up,, 
for the purpofes of manure t butingeneralyvith usj,.thr&^' 
Mrundo breeds in. chimneys, and loves to haunt” th,pie'f 
ftacks where there is. a conftant hre, no doubt for” the ,t 
fake of warmth., Not that it can fubfift ih. tlie immfedl- 
ate feaft wfeere.there is .a fire J^but prefer.§,pne^;^^nni^^^^ 
to , ^at.,.of .the, ^tchen>, ,.^d .dhreg^d§'‘iiiV,^^etTki^^ 
fii^ko,cdtl:^tfei^ 1 haye ofteiyohfe^^wbtfi^^ 
degTO-df^wonden .. y , .Fiye pr.% the/ 'J 

her neff about 

thej|mddleoC^7,whiehc0pdi^^ cfe'the hphte-f.~ 

Saartinj, of a piruftpr "feel|,, OTpip.ofed ^ of dirt ynd'‘_ mud,, ' 
mixed with 'fliDrt pieces of draw, to ^ehdieyjt foujhjand: . 

^■5 , " ‘permanent;: 
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riernianent; with this difference, that t’^iiereas the fiieli 
of "the 'martin is nearly hemifpheric, that of the fwallow 
is' open at the top, and like half a deep diih, I’his neit is 
lined' v/ith fine graffes and feathers, which are often col- 
le'i^e'd as’ they float in the air. . Wonderful is the ad- 
drefs whicii this 'adroit bird fhews all day long in afcend- 
ing'aiid defcending, with fecnrity, through fo narrow a 
pals. When ho'verihg over, the mouth of the funnel, 
the vibrations of her wmgs, adting on the confined air, 
Qccafioh a rumbling like thunder. It is not improbable, 
that the daih 'fuhmits to this inconvenient fituation lb 


1-o'w ill the lhaft, in order to feciire her broods from ra- 
pacidiif birds, and particularly from owls,, which fre- 
quenfly fall ‘'doim cliimnies, perhaps in attempting to 
get at thefe nefHings. ' The fwallow lays from four 


to fix white eggs, dotted with red fpecks ; and brings out 
her'firft brood about the laft week in June, or die. firft 
W^ek, in July. T-he progreiSve metiiod by which the 
yblhig'are'mfrdchicedihto^ is vgry amuiing.. Firfl they 
dnierge fromphe ihaft with, difficulty enough,'..and often 
fair doyii into" the. rooms below.- For a day orTo they 
hh fed bn 'ffie chimney-topi then dre condudled to 


fo^. 

iib- tailed" 


Im^ytheif: 

In a day of two rQorei.fhey .'becQpie ' 


. fifing 



the vomig one dl thf while: 


note of gnilitnee 'Eiid complacency,- i.riai._a - 

have paid very Ii!tle regard to die wonder^ cf nrapre that 
lias not otcen renrarlyeo. this yeac. _ xiie Citi-i..* !-,eu..Ktc 
herfelf immediately to the hulmefs of a fcccnd brood. 
toon as lire is ' diieiigaged frofii her firit; vhkh at cine 
aiTcciates with the'firil Jirocd's ef^ hoiifennartins. and 
theme congregates, Jclufteringtonjiiiiny rccis. lov- 
ers and trees.' 'This hifUndo brings diit herTecond bigcd 
tovrards the middle aiid'end of Aiiguft,' All the i'am- 
mer long is the fvrailow a inoft inftraitiye pattern of un- 
wearied indiiftry ahd aflfeclion'!; For, from merning to 
ntohtj Whie fhere'is a family to be fupported, fiie fpends 
the whole day in ildmming clofe to the ground, and 
exerting the molt fudden tiirns and quick. e\ Of.u*.ions. 
Avenues and long walks under hedges, pafiire iields 
and mown meadows where cattle graze, are her delight, 
efpecially if there are trees interfperfed ; becaiiie iii lucli 
fpots infe<ffs moft; abound.. When a fly is taken a fmait 
fiiap from her bill is, h0ard,“r€fembling the noife'at the 
Ihutting of a watch-cafe *57 but the inofibn of the niandi— 
Mes IS too quick for the eye. The- fwallowy pi-o|)ahly 
the male’bird, is the dxc&Mbf to the ho^e-rufrtin?, and 
othef -little' ;bifdsy aimouilciilg' jhe approach' of birdo of 
preyr fof hs'fooh as ^’hiM ai)|ears, with a flirill iarm- 
Ih®- fiote, he calls aii the hvallby s aiid martins about iiin 
Whoptiffue ill a'bodyv^^^''Siey buffet and Itrike thei: 
pohmy till' they hiye driTeifhim from the village, dart*' 
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ewry circimiftance that does not immediately refpedl 
felf-prefervation, or lead at once to the propagation or 
fni^port of their fpecies. I am, with all refpea, Stc. 


LETTER II. 

Of the SWIFT, or BLACK MARTIN. 

DEAR SIR, Selhorne, Sept. 28, 1774. 

A S the Swift or Black Martin is the largefi: of the 
Britifh birundineSy fo it is undoubtedly the lateft 
comer : for I remember but one inftance of its appearing 
before the laffc week in April; and in fome of our late, 
froRy, harfli fpiings it has not been feen till the begin- 
ning of May. This fpecies ufually arrives in pairs. 
The fwift, like the fand-martin, is very defedli-ve in 
architecture, making no cruft or ftieli forits neft; but 
forming it of dry graffes and feathers, very rudely and 
inartificially put together. With all my attention to. 
thefe birds I have never been able to difcover one in the 
^ of collecling or carrying in materials fp that I have 
fttfp^ed (fince their nefts are exaCiiy tlrC';f^®Le), . that 
they fomietijoies pfnrp upon the hQufe-fparrow^ ,^d ex-. 
pel;'thei%;;,as fp^rows .dp the hpufe pnd:.i^5%iB|||m,;: 
well remembering that I ^yp feeri them fjuabbiing to-. 


gethex 
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getlier at the entrance of their holes, and the fparrows 
■op in arms and niuch difconcerted at tliefe intruders. 
And yet I am affured, by a nice obferver in fucli matters,- 
that they do collect feathers for their nefts in Andalufia; 
and that he has fiiot them with fiicli materials in their 
mouths. Swifts, like fand-martins, carry on the hii- 
llnefs of nidiiication quite in the dark, in crannies of 
towers and fteeples, and "upon the tops of the walls of 
churches under the roof; and therefore cannot be fo 
narrowly watched as thofe fpecies that build more openly ; 
but from vchat I could ever ohferve, they begin nefting 
about the middle of -Ivlay, and I have remarked, from, 
eggs taken, that they have fat hard by the ninth of June. 
In general they haunt high buildings, churches, and ifee- 
ples, and build only in fitch; yet in this village fome 
pairs frequent the loweft and meaneft cottages, and edu- 
cate their vouiiff under thofe thatched roofs. We re- 

d o 

member but one inftance ■where they bred out of build- 
ings ; and that is in the jfides of a deep chalk-pit near the 
to^wn of Odiham in this county where we have feen 
many pairs entering the crevices and fkimming and 
fqueaking round the precipices. As I have regarded 
thefe -amufive birds with great attention, if I IhouM ad- 
vance fomething new and peculiar ■iiith refpedi to them, 
and diiBFerent from all other bifds, I might perhaps be 
credited ;- efpedally as my aliertion is the refult of many 
years exa£t obfervation. The fa<Sl that I would advance 
is j that ftvifts ^read or copulate on the ■\sing : and I Cbulti 

' ' ■ " * * Fh. Harnpftiire. • ' ■ ' ■ - ' 

' O o 2 wifli 
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evil'll ?Jiy nice obferver,that is ftartled at this fnppofition^ 
to life his own eyes, and I think he will foon be con- 
vinced. In another clafs of animals, videlicet, the injeci, 
nothing is fo common as to fee the different fpecies of 
many genera in coiijundlion as they fly. . The fwift is 
alnioli continually on the wing; and as it never fettles 
on the ground, on trees, or roofs, would feldom find op- 
portunity for amorous rites, was it not enabled to indulge 
them in the air. If any perfon would watch thefe birds 
on a fine morning in May, as they are failing round at a 
great height from the ground, he would fee every now 
and then one drop on the back of another, and both of 
them fink down together for many fathoms, with a loud 
piercing ihriek. This I take to be the juncture when the 
bufinefs of generation is carrying on. As the fwift 
eats, drinks, colle<5ls materials for its nefl, and, as it feems, 
propagates on the wing; it appears to live more in the 
air than any other bird, and to perform all fundtioiis 
there, fave thofe of fleeping and incubation. This hi^ 

rundo differs widely from its congeners, in laying inva- 
riably but tWQ eggr at a time, which are milk-white, long, 
and peaked at the fmall end; w^hereas the other fpecies 
lay' at each brood immfmr to ftx. It is a mofi: alert bird, 
fifing very early, and retiring to reft very late, and is on 
height of fumnier, at leaff fixteen hours* 
ln'me'Tongeft''day^ it does not withdrawpo reftfilin. 
quarter ;t>^fetis‘nrne in ^ the' evening, being the-dateft' of 
ail 'ddy-Bufds. '■juft' before' they' retirej' whole groups of 
them affemMe 'iti:'the:'-^f,.--iUtM:''jRjueak a’lid Ihoot about' 

witli. 
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Tiith Vvonderful rapidity. Eiit this bird is never fo mncli. 
alive as in fultry, thnnclry weatherj when it exprelTes- 


0*r{' 




CT"^ 


3 -- 


id calls forth all its powers. In hot 


nicrningSj feveral getting together in little partieSj 


daili 


round the iteeples and churcheSj iqueaking as they go in 
a very clamorous manner : tlieie, by nice obfervers, are 
liippofed to be males ierenading their fitting hens ; and 
not without reafon, fince they never fqiieak till they 
come clofe to the wails or caves ; and fince thofe within 
utter at the fame time a little inward note of compla- 
cency. When the hen has fat hard all day, ilie ruilies 
forth juft as it is almoll: dark, when flie ftretches and re-- 
lieves her weary limbs, and fnatches a fcan^y meal for a 
few minutes, and then returns to her duty of incubation. 
Swifts when wantonly and cruelly fliot, while they have 
young, difeover a little lump of infects in their mouths,, 
y/hich they pouch and hold under their tongue. In ge- 
neral thev feed in a much hieher diftridt than the other 
fpecies; a proof that gnats and other infects do aifo 
abound to a confiderable height m the air. Tiie^v alfo 
range to great diftance, lince loco-motion is no labour to 
them, who are endowed with fitch vaft powers of whig. 
Their poivers feem to be in proportion to their levers;, 
and their wings are longer in proportion than thofe of 
almoft.my pti^r bird.. ,When they .mute,. „or„eafe them- 
felves, in flight,' they raife.. their wings, and make them 
meet over their heads.. . At fome certain times in the' 
fummer I had remarked, that fwifts- were hawking low 
&r. hours 'together, over pools and. ftreams;,, and oppid: 

not 
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not 


enquiring into the objeA of their piirfuit, that 


induced them to defcend fo much below thek nflial 
raiifye. After fome trouble, I found that thev vrere taKins; 
pbrvganea, ephemer^j and libellula (cadew-flies, may- 
flies, and dragon-fiies), that were juft emerged out cf 
their aurelia-ftate. I then no longer wondered that they 
iliould be fo willing to ftoop for a prey, that yielded them 
ftich plentiful and fucculent nouriflimeiit. They bring 
out their young about the middle or latter end of July; 
but as thefe never become perchers, nor, that ever! could 
difcern, are fed on the wing by their dams, the coming 
forth of the ^uung is not fo notorious as in the other 
fpecies. On the 30 tli of June iaft, I untiled the eaves 
of a houfe where many pairs build, and found in each 
neft only naked, fquab pulU, On the eighth of July 
I repeated the fame enquiry, and found they had made 
very little progi’efs towards a fledged ftate; but were ftiil 
naked and helplefs. From whence we may conclude, 
that birds, whofe way of life keeps them perpetually on 
the wing, would not be able to quit their neft till the end 
of the month. Swallows and martins, that have nume- 
rous families, are continually feeding them every two or 
tliree minutes; while fwifts, that have but two young to' 
maintain, are much at their leifure, and do not attend 
©n their nefts for hours together. Sometimes they ■ 
purfue and ftrike at hawks that come in their way;-biit 
not with that vehemence and fury that fwallows esprefs-' 
on the fame csccafion. They-are out all day long in vvet • 
days, feeding about, and difregarding ftili rdn^ i ffoEh > 


whence 
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whence two things may be gathered; firilythat many in« 
fedis abide high in the air, even in rain; and next, that 
the feathers of thefe birds mnil be well preened to refill; 
fb much wet. Windy, and particularly windy w'eather 
with heawv fho wers, they diflike ; and on fncii days with- 
draw", and fcarce ever are feen. There is a circum- 
ftance refpeciing the colour of fwifts, which feems not to 
be unworthy our attention. When they appear in the 
fpring they are all over of a gloffy, dark, foot-colour, ex- 
cept their chins, which are wiiite ; but by being all day 
long in the fun and air they become quite weather- 
beaten and bleached before they depart; and yet they 
return glofly again in the fpring. Now if they purfiie 
the fun into lower latitudes, as fome luppofe, in order to 
enjoy a perpetual fummer, why do they not return 
bleached? Do they not rather, perhaps, retire to refl: for 
a feafon, and at that juncture moult and change their 
feathers, fince all other birds are known to moult feoii 
after the feafon of breeding : Swifts are very anoma- 

lous in many particulars, difienting from all their con- 
geners not, only in the number of their young, but in 
breeding but q//cc in a fummer; .whereas all the other 
Britiili hirundines breed invariably rxnce. It ,is paft all 
doubt, that iwifts can breed but once, fince they with- 
draw in a very fhort time after the flight of their youngs 
and fome time before their congeners bring out their fe- 
€£>nd broods**';. We may here rem.ark, that as fwifts.breed 
but o/2r^in^ a fummer, -and only pico at, a time, and tbe 
.liruridines twice-j the '.latter, w'ho lay froin/k^rto- 



L I: 


t cuy auxL «.d 


Lll: 


i for- 


/.r egg?; iiidreafe at an. ayarago five time 
meia '^But in ndthing are fvfifts moreiingniartkaii in their 
early retreat. They retire, as to the main body of them, 
by the i oth of Augiift, and fometimes a few clays fooner; 
and every .ftraggler invariably ^vithdraws by the 2 otli, 
while their ccJngeiiers, all of them, flay tili the begin- 
ning 'bf'Oaober," many of them ftay all through the 


month, :and.fo'me occafionally to the beginning of No-. 
verhb'ef.*.'This’ early retreat is myilerioiis and wonderful, 
fin6e:.that time is often the fweetelb feafon in the year. 
;ftut what is more wonderful, they retire fblll earlier in 
the moil foutlieiiy parts of Andalulla, where they can 
be no "ways influenced by any defedt of heat ; or, as one 
mi^ht fup'pofe, by any defect of food. Are they regu- 
lated in their motions with us by a failure of food r or by 
a propeiifity to moulting r or by a dilpofition to reft after 
ib hapid a lifer or by What? This is one of thofe inci- 
dents hi natui*al liillory that not only baffles our fearches, 
bul'almoft’.eludes'O'ur'gueffes.! f.Thefe ne- 

yeSf petth on treeS’famoofS', andTo never congregate with 
their cofngeriers. They are feariefs while haunting their 
iiefting'pafc5esy‘dffelicA'to‘be.lcared with a guny^and-are 
often beaten: dowh 'poles,''. ts they rftoointo. go under 

the oaves'.. ' They are 'jflfo much hrfefled with thole pefts' 
tbhhe':'' Whole genus, tilled and 

offeil%ii'^gle‘dlld*'fflratch'' thefflfeiVes in ■ th'eir" flighr "to 
fellnglftg;'‘annoy!incesv'.' '.'Swdfts ^are^no' 
ibngfters, harffl.fcreamhlg'.note; yet 

Ihereiure ears to which note is not di|p|eafing,;from 
4 an 
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an agreeable aiTociation of ideas, lince that note never 
occui'S but ill the moll lovely fiinimer weather. They 
never fettle on the grennd but tlirongli accident, and 
when down can hardly rife, on account of the iliortnefsof 
their legs and the length of their wings; neither can they 
walk, but only crawl; but they have a ftrong graip with 
their feet, by which they cling to walls . Their bodies being- 
fiat, they can enter into a very narrow' crevice ; and where 
they cannot pafs on their bellies, they will turn up edge- 
-ways. The particular formation of the fwift's foot dif- 
criminates that bird from all the Britifli hirurdines^ and 
indeed from all other known birds, the blrundo melba^ or 
great white-bellied fwift of Gibraltar, excepted ; for it is 
fo difpofed as to carry omnes qmtiior digitos anticos. Be- 
fides, the leaft toe, w’hich fhould be the back, toe, con- 
fifts only of one bone alone; and the other three only of 
two apiece. A conftruction moft rare and peculiar; but 
nicely adapted to the purpefes in which their feet are 
employed. This, and fome peculiarities attending the 
noftrils and under mandible, have induced a difeeming 
naturaliJftw to fuppofe, that this fpecies might conftitute 
a gems, per fe* In London, a party of fwifts frequent 

the Tower, playing and feeding over the river juft be- 
low the bridge: others haunt fome of the clnirches of 
the Borough next the fields; but do not venture, like 
the houfe-martin, into the clofe, crowded parts of the 
town. The Swedes have beftowed a very pertinent 
(a) |oHN ANTOHv 3co?oi.i> o£ Carmol% M. D« 

' YoL. LX¥. P P " 



[ 272 ] 

!iaiiie oathis fwaliow, calling it ringfu)ala from the per- 
petual rings or circles that it tahes round -the fcene of 
its nidification. I am, See. 


LETTER IIL 

Of the SAND-MARTIN, or BANK-MARTIN. 

DEAR SIR, Selboriie, Feh. 26, 1774.. 

^'-'T'^HE Sand-martin, or Bank-martin, is by much the 
JL lead: of any of the Britifli birundmeSy and as far as 
ever we have feen, the fmalleft known birundo ; though 
BRissoN alTerts that there is one much fmaller, and that 
^Xh& Mnmdo efmlenta. But it is much to be regretted,, 
that itis fcarce poiiible for any obferver to be fo full and 
eita&aa he could whh, in reciting the circumllances 
attejiding the. life and converfation of this little bird;, 
lince itis fera natmdy at, lealt in this, part of the king- 
dorn,^ difdakning all doraeftic attachments, and haunt- 
ing. wild heaths and commons where there - are large 
lakes, while the other Ipecies, elpecidly tb^ fwaliowand^ 
houfc^maitin, are remarkably gentle ajad dpmeftiGated,. 
.andincverieem.to think •themfelves fafe« but under .the' 
-of rman,. Here i , are - in .this pariOa,! the-’.- 

'hainhs -of :,the lakes, -of - Wjpplrnep.Foreftj^ 
feveral cplphl^S^.^oLthefe birds;,-, and. ,:yet.th#y ?fie .never- 
In-, the„yi|l^g§,^,npi:;, d«hlhiei.,at;: - alh/r^g^^t ^the . cot- 
. c :: , tages 
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tages that are ihattered about in that wild, dhlrift. .The 
only iiiftaitce, I ever remember, where this fpecies haunts 
any biiiidiiig, is at the town of Bifnop's Waltham in this 
county, v.'here many fand-martins nedle and breed in the 
fcaitold-holcs of tlie back-wall of willia5i of wick- 


KAw's ftablcs; but then this wall hands in a very fe- 
Gucitered and retired enclofure, and faces upon a large 
and beautiful lake. And indeed this fpecies feems fo to 
delight in large vdaters, that no inftaiice occurs of their 
abounding but near vaft. pools or rivers; and in particu- 
lar, it has been remarked, that they fwarm on the banks 
of the Thames, in fome places below bridge. It is 
curious to obferve with what different degi-ees of- archi- 


tectonic Ikill Providence has endowed birds of the fame 
^emiSj and fb nearly con’efpondent in their general mode 
of life! For vvhile the fwallow and the houfe-martm 
difcover the greateil: addrefs m railing and fecurely fix- 
ing cnifts-or fnells of loam as cunabula for their young, 
■the bank-martin terebrates a round and regular hole in 
the fand or earth, which is ferpentine, horizontal, and 
about two feet deep. At the inner end of this burrow 
does tiiis bird depofit, in a good degree of fafety^ her rhde 
neft, Gonfilting of fine grailes and feathers, ufually goofe 
■feathers, very- inaitificially laid together. Perfeverance 
will accompllfh any thing; though one would at firft be 
difinclihed to believe, that this weak bird, with herfoft 
and tender hill and claws, fhould ever be able to bore the 
ilubborn fand-bank without entirely difabling herfelf. 
■,Yet with.thefe -feeble' inffruments have I feea'a-pair.^ 


P p a 


them 
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'them make good difpatcb, .-and could remark how much 
they had fcooped that- day,- by the frelh fand which ran 
down the bank, and was of a different colour from that 
which Jay loofe and- bleached in the Sun. _ In .what 
ipaceof time thefe little artifts are able to mine and finiih 
thefe cavities I have never been able to difcover, for rea- 
&ns given above ; but it would be a matter worthy of 
.obfervation, where it fails in the way of any naturaliil 
.to- make his remarks.- This hhave- often taken notice of, 
that feveral holes, of different depths, are left unfiniihed 
ht the end of fummer. To imagine that thefe begin- 
nings were intentionally made in order to be in greater 
forwardneis for next fpring, is allowing, perhaps, too 
much foreiight and rerum prudentia- to a fimple bird. 
May not the caufe of thefe latebra. being left unfiniihed 
arife from their meeting in thofe places with Jirata too 
hai0, harfh, and folid for their purpofe, which they re*- 
and go to a frefh fpot that works more freely ? 
Or may they not in other places fall in with a foil as 
much too loofe and mouldering, liable to flounder, and 
threatening to overwhelm them and their laboto? 

One thing is remarkable, that after feme years the old 
holes are forfaken, and newones bcH-edyiierhaps beeaufe 
the old habitations grow foul and fetid from long life-; 
or ^aufe .they may fo abound with fleas as to become 
Bntenaptablei. ...This Tpeeies, of- fwallow, moreover, -is 
ftrangelyvfuufoyed-.with^fleasi^ we have' feenffeas^' 
bed-fleas iftjtam^) ■ ■fwarpfing - at •tho'.mouths' of 
thefe holes-l&e th^r ' .When 

, ' ■ they 
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liafxpfen to. breed near hedges and eiiciofnres, fiity 
are'diipOiTeffed of their breeding holes by the hcuic- 
foariWjU'iiicii is on the fame account a fell adverfary tc 
hotife-martins. - The following circnmftance IhonM 
by no means be omitted, that thefe birds do not make 
life of thefe caverns by way of hybernaada, as might be 
expedted^ liiice banhs fo perforated have been oiig out 
with care in the winter, when nothing was found but 
empty nefts. The fand-martin arrives much abont 
the fame time with the fwjillow, and lays, as Ihe doe&, 
from four to fix white eggs. But as this fpecies is cryp- 
^togame, carrying on the bufmefs of nidification, incuba- 
tion, and the fupport of its young, in the dark, it wbtild 
not he fo eafy to afcertain the time of breeding, wereit 
not . for the coming forth of the broods, vviiich appear 
much about the time, or rather lomevv hat earliei fhhii 
tho\e of the fwallow. The neftlings are^ fupported'ih 
common like thofe of the congeners, with gnats and, 
other fmall infects; and fomctimes they are fed with '//- 
heUula (dragon-flies) almoft as long as themfelves.pThh 
laft week in June, we have feen a row bf thefe fiMrig oh. 
a rail near a great pool, as perehers, and fo yotmgind 
helplefs, as eafiiy to be takenby hand y but whefh^md 
dams ever feed them on the w'ihg, as fvvddlovv^ arid ho^ 
marrins db,-'We' have never yet- -been able tb detemixhe, 

nor do we'khow^vhetlier''ffieyy'|mrfue and attack' 'birds 

of prev. Thefe MrtMdines'lh rio fongftef s, but irithdi 

mute/moking oiily a Httle>ftta*-noifelvteri 
..roaches their nefts. They-fieta *'t toTJe fit a-WMate 


turn^ 
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turn, never v/itli ns congregating with their congeners 
in the autumn. Undoubtedly they breed a fecond time, 
like the houfe-martin and fwallow, and withdraw about 
Michaelmas. Though in fome particular diftrias they 
may happen to abound, yet in the whole, in the South 
of England at leaft, is this much the rareft fpecies. For 
there are few towns or large villages but vrhat abound 
with houfe-martins ; few churches, towers, or fteepies, 
hut what are haunted by fome fwifts ; fcarce a hamlet or 
lingle cottage-chimney that has not its fwallow : w^hile 
the bank-martins, fcatteredhere and there, live a fequef- 
tered life among fome abrupt fand-hills, and in the 
banks of fome few rivers. Thefe birds have a pecu- 
liar maimer of flying; flitting about with odd jerks 
and vacillations, not unlike the motions of a butterfly. 
Doubtlefs the flight of all hirundmes is influenced by, 
and adapted to, the peculiar fort of infedts w-hich fumifli 
their food. Hence it would be w'orth enquiry to exa- 
mine, what particular genus of infedts affords the prin- 
cipal food of each refpedlive fpecies of fwallow. Sand- 
martins differ from their congeners in the diminutive- 
nefs of their flze and in their colour, which is what 
is ufually called a moufe-colour. Near Valexitia in 
Spain they are taken and fold in the markets for the 
table; and are called by the country people, probably 
from ffieir defultory, jerking manner of flight, 

, , with ^e^greateftrefpedl, -See. 

XXIV. Account 
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X.X'IV. Jcc-.k 

at Oulton, 


■It of a 2 ilacb. 
in Clieiliire, 


•Ksfor raying Jfater^ exsaoisd 
in 177". In a Letter from 


Mr. Joliii Vvliiteliiirit to Dr. Fraiikiiii. 


DEAR SIR, 

Redcie,^Mar. E S U!M I NG tlie iiiode of railing vra- 

^ ter bv its momentum may be new and 
nfeful to many individuals, induces me to fend you tbe 
iiiclofed plan and defcription of a work, executed in the 
year 1772, at Oulton, in Cheiliii'e, the feat of philip 
EGERTON, Efq. for the fervice of a brewhoufe and other 
offices, and is found to anfwer effedtiiaily, I am, sir, 

Your moil obedient fem'ant, 

JOHN WHITEHURST. 


Pleaife to -'obibrve, that the eircmnilaiices attending this 
water-work, require a particular attention, and arC';^ fol*- 
lows (fee TAB." vii. fig. A.’) : (A) reprefents the'fpring or 
original' r efervoir, whofe upper furface coinddes with th e 
horizontal 'line-BG, .and the*bOttom uf the refervoir K. 
DtSernainpipef 14 inch diameter, and nearly two Iiun-^ 
drecl yards in length.',, E'ja branch pipe j of the former di-' 
I menfions. 
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'mcafions, for the ferrice of the kitchen, offices. Nov/ it is 
to be obfeiTedjthat the kitchen offices are lituated at leaft 
ei ghteen or twenty feet below the furface of the refer- 
Toir A, and that the cock. F is about lixteen feet below 
it. G reprefents a valve-box, g the valve, H an air- 
veiFel, oq the ends of the mdn-pipe iiiferted into H, and 
bending downwards, to prevent the air from being diiven 
out when the %vater is forced into it, w the furface of 
the water. N ow it is well known, that water difcharged 
.from an aperture, under a preffure of hsteen feet per- 
pendicular height, moves at the rate of thirty-two feet 
in a fecoiid of time; therefore fiich will be the velocity 
of the water from the cock F. And although the aper- 
ture of the cock F is not equal to the diameter of the 
pi|:« D, yet the velocity of the w'ater contained in it i\dil 
be very confiderable : confequently, when a column of 
water, two hundred yards in length, is thus put into 
motion, and fuddenly flopped by the cock F, its mo- 
mentous force will open the valve ^, and condenfe the 
air in H, as often as water is drawn from F. In what 
degree the air is thus condenfed, is needlefs to fay in the 
inftance before us; therefore I ftiall only obferve, that 
it was fufficiently condenfed to force out the Water into' 
the refervoir K, and even to burft the veffel H, in a few 
months after it was firft conflradted, though app^ently 
very firm, being made of ffieet lead, about nine or ten' 
pounds, weight to a fquare foot. From whence it feems 
.reafcaialAC’ to' infer, that the momentous force is much 

fuperior 
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ftiperior to tlie limple preffiire of the column IK; and 
therefore equal to a greater reliftance (if required) than 
a prelTiire of four or five feet, perpendicular height. 
It feems neceflary further to ohfeia’’e, that the confiimp- 
tion of water in the kitchen offices is very confiderable; 
that is, that water is frequently drawing from morning 
till night all the days of the year. 




Vhi,. LXV. 
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XXV. 'Exiraci of aLetterfro^fpMr. Lexel to Dr, Morton. 
Peterlburg, June 14, 1774. 


Reds 



refearches 
of the me- 


ridians of tlie principal Obfervatoiies of Europe, which. I 
am perfuaded can befl; be afcertained by the occultations. 
of .the fixed ftars by the Moon; it would be of great fer- 
vice to me to be farnifhed with the obfervations that 
have been made, or that will be made, this year, of the 
occultations of oc or of <y Tauri by the Moon. I beg, 
therefore, sir, you will pleafe to defire Mr. maskelyxe 
to communicate them to me, towards the beginning of 
the next year, directed to Mr. euler, fecretary of our 
Academy. It would alio be of great life to me to have 
the obfervation of the occultation of the Pleiades by the 
Moon the 1 5th of March, 1 7 66, in cafe it has been taken 
at Greenwich. 


Here are fome obfervations of Mr. M'argentla, of the 
'.^.occultations of and 5/ Taiiri. 


•A77i? 
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The foil 


mr cDlervations 


j;73,Ncv. ijn 56 4“ 
IJ74, Jan. £^J 7 2 52 

8 SO * 1 JL 

I 

April 14 8 aS 34 

932 - 

I5j 9 3a o 
i6jio 21 31 
May 22I13 2 20 


^ j iLmenioa or --s ax3ott crrtair.; izt iairr 
S 0 net oeierved ca account c: ciotds 

i Immeriion^ , 

i . f Doth certain, 

! Enierl:onj> J 

I Immtiiion of very certain, 

? EmeTiicn of the fame, 
i 

S Immerficn of flamsteadd^ 115 in K * 

I Immeriioa of a frar of the 6ta magnitude 
I Immeriion of m Virgiiiis^ very certain. 


:on war 


I have lately difeovered t^vG^ curious theorems, which 
I iliall here communicate to the Roval Societv, 

j 

T H E O R E M. 

Let A, B, c, D, E, F, be a polygon whole 
fides are named £i, r, d, e^f; and the 
exterior angles y, fo that the 

fide a be placed between the angles ^ 
and iS, b between y, &c. 

I. 'a X lie. a + b X iin {* + J) + C X iin. (a -f i3 + 7 ) -f X lis. (a + i3 + 74b 

4-(rx(fm.»+3+7+^+') +/><fia.(a!+^+iy+H‘ + |) = s. 





Qqa 
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X co:;n« » + ^ x -ol. (^4- ^ J -i-cx coi. -f -i- 7 ) -r -f ^ + 7 t 

•5. 


+ f X cci 


-f p-ry- 


-ry' 


-fX ZOl\ ai -f j2 ^ 7 3 -I- s -I* 0 


In facl; it is fin. (a ■¥ ^ -r y -r i i- £ -r^) = fin. 360" = 5, 
and cof. (a ~ ^ y -i- vy £ ~ ^) ■= + j order to, give 
the fame form to tlie two exprefilons, Imather choie'to 
reprefent them as I have dene. By means of thefe t\v o 
theorems the foluticii of polygons will be as' eafy as that 
of triangles by 'common trigonometry. 


KXVL 
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'XXVI. An Invsjlig^Am of a general tkcor&m for fmdlng 
the Length of any Arc of any Conic Hyperbola, by Means- 
' of dkvo Elliptic Arcs, ‘ivitb feme other nezv and ufeful 
theorems deduced therefrom. By J ohn Lanckii;^ F. R. S. 

Redde, Mar. 23 > T N a paper, which the Society did me the 
J. honour to publifli in the Philofophicai 
Tranfadlions for the year 1771,1 announced, that I had 
difeovered a general theorem for finding the length of 
any arc of any conic hyperbola, by means of two ellip^ 
tic arcs ; and I promifed to communicate the invefhgar- 
tion of fuch theorem.. I now purpofe to perform my 
promife; and, being pleafed with the difeovery (by 
which we are enabled to bring out very elegant conclu- 
lions in many interefting enquiries, as well mechanical 
as purely geometrical}, I cannot but flatter myfelf, tiiat 
what I am about to communicate will be acceptable to 
gentlemen who are curious in fuch inquiiies.^ 

I . From the theorem taken notice of in Ait^ i . of the 
paper I have juft now mentioned, it follows, that in the h y- 
perbola ad (tab. tii. fig. i.), if the femi-tranfverfe axis 

Ache=m--n; the femi-conjugate= 2 x mf - : and the per- 
pendicular CP, from, the center c upon the tangent dp, 

the diifereiice (dp -ad) bet^veeix tlie fait! 

tangent 





2. It is well kiiowB> tliat in any ellipiis whole femi- 
tranverfe axis is m, and femi-conjugate n t if :i be the 
abfcilTa^.meafiired from the center upon the fcranfverfe 
axis, and z the arc between the conjugate axis and. the 


ordinate correfponding 




X a- will be = 






appears, that in the ellipfis aed (fig. 2.) whole femi- 
tranfverfe axis cd is -m^n, femi-conjugate Ga= 2 -K-mn^ 
and abfciffa cb (correfponding to the ordinate be) 

the arc ae is equal to the fluent of x i, 

3. IntheelHpfis aefd (fig* 3.), the femi-tranfverfe 
axis cd being = the lemi-conjiigate car: r.i and 
the abfcijra cb (correfponding to the ordinate be) = .y; 
if ep, the tangent at e, intercepted by a perpendicular 
'(cp) drawn thereto from the center o, be denoted by 

X (ss is well knoum) will be = /, g being as 

in the preceding article,. . , , , , ,,,, 


Hence 
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Hence xr-+^^ z^ 

c .T 'J rr. ^ 


From 


which equation, by taking the fluxions, we have, 

. is . — rf 

.%\V— 7~-1 ^^^ .:f===r===r r^^^ :/''"r ^ -r == :s = r= = ^ ^ 

^6' 2^ X /rr — ?; P — 2 X 772' 4- X r -f /" 


77r -r 7J“ X S i — i 


:g X m — X 77/ 


, But ^ beinj 


//£”— ;if“ ' 


as obierved in the preceding article, it appear: 


X XX l; 


It is obvious, therefore, that 


S IS + 1 -X 


7?2~+?2“ X t ft 

tn — — r X m'-t'xr— 




77 J— kf* xr — ft 
>unT^f — 




-f X mirs, 


m — «r — t' 


r:: i jf 4. ^ X ^== 4 -; — X / 4 - 4- X x t* FlOIll whciice 

taking the fluents by the theorems in art. i. and 2. we 


jj p - a J 5 ^ 

have ^ =.ae (fig. 3.) -{i + — — (fig. i.) j (iig>. 2.) 

confeqiiently the hyperbolic arc ad is = dp -r a e 4 - 2 /- 4 a e. 
Thus, beyond niy expeflatioii;, I find, that the hyperbola 
may' in gaieral be rectified.by means of two elliples. 

Writing E arid f for the quadrantal arcs ad, ad, (fig.. 
2. and 3.) refipeflively, and l for the limit of the differ"- 
eiicemp-AD, whilftyhe point of contact (n) is fiippofed. 
"to be-carried' to 'an'i'nfihite diftan'ce.fromrtiiGA^ertex a o.t 
.the hyperbola, (ftg-n-)? ' ' , ■ ' ■ . j . 


the, value of ae being -rim-Sn wh£ri./,is=«-v; 
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that is, when e coincides with d (fig. s.), and p with c 
I bv what I have proved in the before mentioned 
paper, art. lo. 

4. From what is done above, the following ufefiil 
theorems are deduced, 

THEOREM I. 

p" -I 

s I — ^ 

The fluent 02 ia~ z ‘ d h - — ' is = de, 

“ a — 3 ‘ 

THEOREM II. 


The fluent of 4- 


a 




■4-1 




•de-^ + 2 


lef. 


THEOREM ill, 

X X , 

The fluent of aef-de=2 f-~e+ad~dp. 

i * + 2 ^ z— s:’ 1 i 

THEOREM IV. 

Thefluent of iL=ii===i^==2xde-~ef. N.B.i=2JTi, 

Thefe theorems ftill refer to fig. i. 2. 3.; but now 
the values of the feveral lines therein (being not as be- 
fore) are as here fpecified ; videlicet^ 

Fig. I . In the hyperbola ad, the ferai-tranfverfe axis 
AC is now = a; the femi-conjugate = bf the perpendicu- 
lar CP, from the center c upon the tangent np, is = 

the faid' tangent dp and the abfcifTa 

%% (cwwfponfing to the ordinate bd) Is =^.x 


Fig. 



the tangents ep, fq, intercepted by perpendiculars (cp, cq) 

drawn thereto from the center Cj eacli = t?ix 't-c.*-; and 
the abfcitTa (cb' or cb'-) on,.c,d, correfpoD.ding to the point 
e or f, of the curve is determined by the expreilioii 

— — ~ ■ 


4 - hH 4 4 & — z 4 4 - 


:Cd. 


'2 ^ 4 :#*— 


The qiiadrantai arc ad (fig. a.) is denoted by e; and 
the qiiadrantai arc ad (fig. 3.). is denoted by f. l the 
limit of DP- AD (fig. I.) is = 2 F-E. 

From what is now done, I might proceed to deduce 
many other new theorems, for the computation of 
fluents; but I lliall, at prefent, decline that buliiiefs: 
and, after giving a remarkable example of the ufe of 
theorem 4. in computing the deiceiit of a heavy body 
ill a circular arc, conclude this paper with a feiv obfer- 
witlons relative to the contents of the preceding articles. 

5. Let ipqn (fig. 4.) bo a.femi-cirde perpendicular 
to the horizon, 'whofe Mghdft jpoint' is 1, lowed 11, and 
center m, . Let ps,.qt, parallel tothe horizon, meet the 
diameter Inin in s and t; and let the rattius Im (or mii) 
be denoted by /; the height-ms;hy h; .and ,the> dij%wc^ 
yoL,"LXV. Rr ' St by 
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£t bv A'. Theiij putting b for (i6-^ feet) the fpace a 
heav;- body, defcending freely from reft, falls through 
in one iecond cf time; and ftippofing a pendulum, or 
crner heavy body, defcending by its gra%ity from p, along 
the arc pq n, to have arrived at q ; the fluxion of the time 


of dcfcent will be 


Irh 


- 2 . — X 




The fluent 


■whereof, or the time of defceiit from p to q is (by 
tiieor. 4. of the preceding article) = - xde— eft 

?,3 V o r d 


ir X %r — a 

lx 


a (in that theorem) being taken cb (iig. 


I X — — — n b 

-.) = i-' hxh-v % and ep, fq, (flg. 3-) each = h-vtt^. 

d I 

Hence it appears, that the whole time of defcent from 
p to n is = ~ X e-f; -when, in fig. Sr. and 3. the 

Z' T X 2 r — d 


femi-axes are taken according to the values of a and b 
Juft now fpecified. 

6 . If pqn be a quadrant; that is, if be = r, the w'hole 
time of defcent from p to n will be = -X x e— by the 

above theorem. Which time, by ■^vhat I have fliewn in 

the Philof. Tranfact.. for 177 x, is = -4 5 < vE.+ jVe" - ar,. 

r being t of the periphery of the circle whole radius is r.. 

■ Comfequenily,— x e-f being found = -X x a.c, 

we find" from' tlidt where e is^ 

the quad rantal "iafft of tSTMT'eHipfis,^ -whtjfe anfverfe 

and ferai-conjogate axes are aTl’ and riyand f the qua-- 
a drantal. 
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i uil **, i 


Tr,rvr_.n,c.- 


tile of Flux 


' nt n c ^ ni a * 


giiiet: 


Mint thF 


'urve could 


the quadrature or rectification of the conJc feccions. But 
that gentleman has lliewn, in that treatife, that the faid 
curve mav in every cafe be conitructed by the reftiiica- 
tion of the hyperbola and ellipfis: and he has obierved, 
that, by the fame means, vre may conifruct the curve 
along which, if a heavy body moved, it would recede 
equally in equal times from a given point. Which laib 
mentioned curve Mr. james beb.xoulli conhructed by 
the rectification of the elaftic curve, and Ivlr. leisxitz 
and Mr. john Bernoulli by the rectification of a geo- 
metrical curve of a higher kind than the conic fedfions. 
It is obfervabie, that Mr. maclaurin’s method of coii- 
flrucition juft now adverted to, though very elegant, is 
not without a defect. The difference between the hy- 
perbolic arc and its tangent being neceffary to be taken, 
the method always fails when fome principal point in 
the figure is to be determined ; the faid arc and its tan- 
gent then both becoming infinite, though their differ- 
ence, be at The fame time finite. The contents of this 
paper, properly applied, wiH evince, that both the elnjJic 
cur've and the mr^'e 'of equable recejs from a ghen pohzt 
^(with many others) may be conitructed by the redlifica- 
tion of the ellipfis only, without failure in any point 

XXVII., 


■R r a 
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^SXVil. Gy’'erx‘C!fhns made at Ghiileliurtl:, in ICent, in the 
Tear 1774* the Rev. Francis Woliaiton, LL.B. 
F.R.S. 


Rcv,<l£, "Mar. T AYIN G HOW conipleatcd my original 

A J> deiign, and kept my dock going for a 
tiiird yenv nithout the ieafi: toudi of the oil, or any al- 
teration whatioever, I prefume the refiilt of my obfer- 
vations to aicertain the rate of its going, may not be an 
imacceptable addition to the former papers on that fub- 
jeif, delivered to this Society. The regular difference 
between the fummer and wintermonths, and fome degree 
of llmilarity between thofe differences, feeras to fhew 
a regularity in the caufe. What that may be, is not 
fully to be afceitained hereby; though it feems to have 
been difference of nioiiture, rather than of heat- By 
comparing tlieie three lalf years with that which I firft 
gave, wiien the dock was in fome degree foul, it feems 
as if it were mofi: affected wdien the work is clean. Yet 
is not that quite certain; for the differences, Avhich de-^ 
creafing gradually in tire following table, would jiiftify 
this conclufiori, it may be obfervedj iiicreafe again in 
tlic laft ioffanCe'. 


The 
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The firft greatei- lof? wa;. Dec,., i 
The next greateil gain Jnne i ■ 

The next ereatei" loll Get. i ' 


The cloch vras cleaned Novernhe 
not be reckoned to get to any hated 
ning of the next year; after which. 


The nrft greatofb lofs was 
The next greateft gain 
The next greatefc lofs 
The next greateft gain 
The next leail gain 
The next greateft gain. 
The next greateft lofs to 
the end of that rear. 


Feb. 1772 
July 1772 
Jan. 1773 
Aug. 1773 
Feb. 1774 
Aug. 1774 

Dec, 1774 


^ 7,83 ' ^ 

7 - 9 -' 

— 0,09 ^ 

, o, 2 u 
+ 6,17 ’ 

-f- C.30 - A 


OjQC 


Flereby July and Aiiguft appear to be the menkhs tc’- 
greateft acceleration, and J anuary and F ebraary for re- 
tardation; contrary to the affection of metrdline reds, 
but agreeable to-, the effect to be expected from moiftiire 
upon, wood. Yet this difference is not fo great in any 
degree, nor (what is more material to obfervatioii)'by 
any means fo fudden in its changes, as v.hat is ccca- 
licned by heat upon metals.. And even this, perhap-, 
might be obviated by a ftrong. of vamiili on the 
rod, cr fome preparation of the wood , itfelf. Oiie 
thing it may be proper to mention, as an accidental ex- 
perience I have had the laft vear: that a clo,ck fo fixed. 
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v'itli a pen-diilum of fo fimple coiifa'ii 5 *:iciij 
adecied bf any tremulous motion of the 


br 


p, r /s ! •,;7* 

A. X 'tj L. i *. J. ^ & f 


hidin 


to 


'-■hich it is faftened. In the months of hlarch, Aprilj and 
part of blav, I had occalion to make alterations in the 
to]> of my houfe, in order to gain more rooms in it t 
and notvrithftanding the great jarring iieceiTarily coiiie- 
quent upon taking ofi the old rafters, and laying on a 
new leaded roof, and new joifts and floor over the obfer- 
vatory itfelf, the clock feems not to have been difor- 
dered at all by it. Between Febniary 7th and 20th 
there vrili appear an error in the calculation of gain, to 
any one who fhall take the trouble to examine it : not 
that I believe there is really any error in it; but by an 
accident in winding the clock (not having put dovsm the 
fpring fufEcientiy, which is intended to keep on the mo- 
tion of the wheels,) there were 6" loft, as appeared by 
the alliftant clock, which had been fet wdth it juft before. 
Thefe 6'^ being allowed for, will reduce the lofs of 


jf# ' a 

2,1 to a gain of 3,9 in that interval of thirteen days, 


// 

— 2,1 +6= + 3,9. In the months of February, March, 
and April, I was frequently from home; fo that the ftate 
of the thermometer and barometer, if I were to fet them 
•down, would be very imperfect. In the other months 
they are more compleat; yet there may, perhaps, in my 
abfence, have been fome days in them either higher or 
lower than what are here given. 


1773. 
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-f too: :r. 'No rob. 

Ga 

r.+ ' Rat'2 , 

Ti-.rew 

ag Cut 

5 


- — tCO' l^CVr* ; C't 

c 

r ' — “ 


t 

! 

" for insari leu tiiiee* ' IDavs* 

! 

' Lofs — ‘ Day, ' e 

«e. 

?vcrt}i iSes. * 





i 



I 

12773* 

;Drc. 

1 

27 

i : 

+ 32 19:7- , 

5 


2, / 

C # 


i 

1 

in 

i 

'-f 

7,2 + 


If /■ 2 ^ 

ijaa. 

J. 

-r 32 16,9 . 



2 05 

120 

'Feb. 

7, 

+ 

: 

I ' 4“ '-'5 

1 

I O'? 

‘ i 

; I rg . 

? 

1 3, Lois 

in vviiiOing U 

t 

:-|. 

3,0 ;+ o.-S-'; 



1 

2C; 

* <n^ C 6 

0- O'* 0/5- ' 

/ ! 20 

-+ 3“ 455-^ . 

; + 

6,3 U 0,301 

^ s; 

I s: ; 

iViar* 

12. 



i 28 

, I 2 1 ; 

‘ 

n ' S 

1+ 

2,4. ■ + 0,30, 


! 5 

t 

2C' 

-U 22 2.0,0 I 

^3 

; 4“ 

:+ ^> 39 ^ 

1 40 

i I 43 ; 

F^oril 

2' 

+ 3^ S3j^ . 


52,0 ;+ I,79i 

I 35 

3 40 ; 

1 * 


. - • -9 

: + 


' f 

Aiav 

I„ 

+ 33 45>i 1 


_ 8 0 .r. 

1 36 

1 1 40 : 


ijiine 

i 

\hh- 


26; 

L. , 

22f 

li 


jAiigiri 

! ^9! 

Sept* 

}• li 

joa. 3! 


+ 34 5S>2 
+ 35 4-j6 
+ 3 '^ 3=>5 
+ 37 7;8 
+ 39 22,5 
^ 4^' 49’’^ 
4“ 4^ 3>7 
+ 42 37.-- 

5 

+ 43 4Si3l 


25 

13 

14 

9 

31 

15 
^5 

9 

21 


; + 
■ 4* 

1 4 - 


7O5I tT 

45?4;-^'‘ Mv 
49-9 3j57. 

37,5 14- 4>H; 


1 4 - i ■ 


S£;Q ' 4" 


T 

'4- 


4,83' 

4-95’ 


;4* 6S53,'4“ 

12 1+ 2359';+ 2,99! 


i 43 
I 3S 

^ 36 

- I-! -*7 

1 32 

^35 

2 35 


*r3 


! 


I AO 
I 40 


I 38 
I 38 

I ^5 


1 

i 

j 



14 

+ 

nft H ' 4. 2 ,OC' 

5 * 5 — 0 . I OG 

I 22 ! 

L 

29' 

+ 

44 37 >9 

•‘•-r 

+ 

i ! "*• 0^ ; 

29,8/+ 2,ii‘ ■ ■'• 

12 "^ 

iNo\u 

1 

12 

+ 

45 7>7 

^3 

4 “ 

, ; * 0— 

39,4 >,4 0,841 


;Dec* 

5 

+ 

45 27.1 

8 


. 3 , 7 ^;— 0,2il ■ 


i 

i 

1 

J3I 

: ’ ^4* 

45 2 ' 5»4 

II: ' i 


,,6,93—0,63! i 

f 

! 

!^ 77 S* 

n,+ 1 
-• T 

F " + 

j 

4 S'iS >5 

1 

1 

i ^ 

'} ■ 1 20 

. 7 , 2 ,-r-C, 90 ' 

; I 23 ; 

! 


I 

1 + 

4.5 11,3 


! 

1 
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55 

0/ 
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I-:e 

*' "** 

74 ! 

60 

^5 
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pp ^ t mTI.' ' n-p., 

I! Id . <f 


82 ' 

60 

65 

i' SA 54 
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Accidents of weather and various avocations have • 
prevented me from making any other obfervatioiis in 
the courfe of the lair year; excepting the iecond difap- 
pearance of Saturn’s ring, and re-appearance cf it again, 
both of which 1 was fortunate enough to ohferve. I had 
feen the ring many times after its firfl re-appearance ; and 
obferved it to be kffening again, till it was become but 

a mere 



E ns- I 

arxiere tliread of light, Ivlonday, April 4 » thbiigli cer- 
tainlv vifible then. Tuefday, Apiil 5, the evening 
was verv clear, yec no ring could I perceive vntli my 
■Vi- feet achromatic telefcope; nor from thatAiine did I 
fee any thing of it (but, during part of. the interval, the 
appearance of a dark, belt acrois tire pianet.y tin fnaii- 
day, June 30, when I tlrougnt I faw tiie preceding 
siurday, paly c, I am fare I fav/ the whole ring again, 
as a thread of light; and as the preceding or end 

of that thread, appeared larger than the lubiequent one, 
it probablv was vifible, and not only a deception, when 1 
fancied I perceived it before. In thefe obfervations it de- 
ferves to be remarked, that the magnifying power of 
TOO feemed, from its hrightnefs, to lliew the thread ot 

the ring more vilibly taan 150.. 


Ctiiileauril, 
Ja'’., 1775. 
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L E;T,:ABC;{TA»»,TXil» #g». I?) 

tliaiigle’,|aj>gq^ AUgj. 

witli oae of: ,fhe 4k£e~P^pi_j,^t!b^ 

aagle5Cffj|itejqat^a^l.trwigWTT^f|^'^;A,;;^ 

its other Wp:a^glm Wpl fali-.eitfer.oii-i£q 

and ABC, ..wipcm.'the.-f^i|^at^,^^^ 

. , Fi:il4,-let oifg pfks ,a|^|ef ,f^/at- Fa^«i 

, fheodier at e, l^twe^n- 

,„ ljAtJ>§, .triangles, a-bc# ,abe,„ the trian^e A^;iEcoisi 2 ^Wf 
„ ai%d-Jh& tffo irern^iiing triangles... B,EC^^AFEj,/^e.fi|^^ 
,;fqi:|.|K,?»g|e-Afili 

■ thf fa Cl? 
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AEF, BCF, mnft be equal; wberefore the lides are pro- 
portional, and BC and ae, fnbtending eqnal angles mnft 
be homologous; but ec is equal to ac, which is greater 

lit" 

AFE, and fo the ‘4q'iiliaterai‘^tfiiangM is greater than 
the triangle abe. In the fame manner, the triangle 
AB.E may be proved greater than ade; for ahe is com- 
mon, and the two :t 3 aai:igl^-^'DH,iBfiE, are limrlar, and 
their fides proportional; and ad and be, fitbtending 
equal angles, ,paui|: ;bq l^omolpgous; but be is greater 
than,BC, ywhich is equal to ab, and that again greatei? 
^tHhn Ah be gie^r ■' than' k%-iahd <he 

\Vh51b*tnaif^id'’klEB-'gi:eatef than- A"Ei);'ahd Ib'-thc' equi- 
lateral triangle muft, a fortm% be greater thiSiU ’iED, 
D, 

' ■ ■' Next; '"'let'' t® ttfehgie-Afi^ tk'-fuppcCecfgieatei th|ii 
'the eqiSlMAi'Irlai^e iiBd,'-and' 

j^j^heht-Bhei^dClee 

"the ahgle* ASl#femg.-ap| 3 Jedl<>-^f-'-df ‘^le-angTes 'dj-tlye 

« '“■‘1 ' 'i J :.E — till"’'' 


^^e,heli]^eip.p,^tKhd' Bh*h^g~163S-th^ ‘£e;;-kE‘mufl:^ be 
i^’ffiah*'bcT-^^'^]i>mwthe’ii^t’IMe be, ahAtheh inthe 

'ffiangfe' af 3> ds ' common, 

* hF,% -Me equiangular and 

fubtending equal angles^ 
%'iif:''toe'is’greater than aE ; fd the trian- 
-■^M]^''ls"i;f^tebt:hail the- triangle afe, and the whole 

• S f 2 triangle 



f*- -20 I 

^ianele adc Ia greater than adi:; but the equilateral 
triangle mar be proved greater than ADC'"froin the lirft 
ca fe, ' and ■ confequently ' greater than Am* , 


'■p "li 'o p’o s t T I o N' II» 


•i;; equUatercl tr^.angk defcribed about a circle is kfs than 
..am.ioLb.gr' triangle JhaL can be defcribed, about the [ante 
, 'Fig. 3. 


LET the equilateral triiingie abc' be defcribed about 
the circle kiji, and let the triangle bdg be fuppofed ieL 
than the equilateral triangle. "Draw the line af parallel 
to sCj then the triangles afe, EGCy'are .fimilah; "for the 
oppohte angles aef, gec, are equal, as likewife the angle 
AF E to the aiigle egc ; the lines af and gc being paraHel, 
and falling upon the fame line fg, the an^es af£ and 
EGC are therefore equal, shd, the fides AZ‘, EC^fiibtehding 
equaf angles, ' are homologous ; 'bTat the ..fide ctf the 'equi- 
iateraL\tfiangle' ac' t^ing" equally" divided"' at i, the line 
AE IS greater than Ecj'ahd confequently the triangle afe 
is larger than the triangle EGc; 'and the triangle D-AE 
much, larger than, , egc: therefore, in the triangles 'n'BG 
and ABC the part abge being common, the whole trian- 
gle DBG is larger than the equilateral triangle. IX, 

Whatever ether triangles can be defcribed about a oir- 
<.ie,:may,bed€monftrated tb.be larger fhall ail Cquilatefat 
trimgle 'alwit the fame circle,' upon the.&sae 

prindples as the f v:.' - 


PROPC- 


l 
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T'l'e fqmy-?of ,the fide of aii eqt00ieral irim^Ie .mfcriked in 
a circle is equal to a reciangle under the diameter of 
. circle^ and a perpendicfar let Jail, from ^ any mgk nf fPe 
triangle upon the oppqfte fide, Fig* 4 .» - 

THE two triaiigles adc, aec, are;cqtii‘aiigiil 2 r,t:|l<| 
fiiiiilarj the :mgles acd, aec, being bath liglit, and that 
at A common; therefore ad : ac ;:,ac : ae, _ aitd ac*= 

AD X ae. IbE.Drn. - , 

The iqnare of one fide of the triangle being corn- 
pleated fo as to include the triangle, I far, that part 
of the tide of the fquare that falls within the circle 
is equal to the radius ; and the other part, lying with- 
out the circle, is equal to the radius minus twice the 
portion lying between the fide of the fquare, and the 
circumference of the circle; or is equal to that part of 
the radius that lies between the centre and the fide of 
the fquare minus the remainder of the radius ; that is cl 

And nnn'erlaUy, a perpendicular being drwn from any angle of a riglt- 
lined triangle to tlie opgofite fide, the reflangle under the t\ro fides wliidi contaia 
that angle, ig e^ual to the reftangle under the perpendicular and the diameter of 
the circumfcribed circle. (See tas. vin. fig. S*) ■ ■' 

From' A,t>ne angle of the triangle bac, draw ae pependicular to the fide 
sc. Round the, tj-iac^e BAC-defcribe a circle, and^taW' the diameter au. I fay, 
the reftangles ac X as, ..AE >< ad, areegual. Join db. The angle dba is a 
right angle. ' Therefore it is equal to the right angle cea. ' The angles at tl:e 
cirdufflferencs ace, ' AD B,'-iJre equal, becaufc they ftand upon the fame arc Afi.* 
Therefore the two triangles ace, adb, are fimiiar, and ac : AE == ad : abw. • 
Therefore AC ,j<AE:a:AEX AD. s. hce-Sley. 
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is equal to tlie radius, and li=kg— aMo; or li=km~ mg> 
WG being parallel to bc, and confeqnently perpendicular 
to ic, mujft divide the chord lc in two equal parts; fo 
that MC being equal to ke, lc nauft he equal to aKE ; but 
KE (by EUCL. 1. XIII. pr. ia< -cor. i, Clav.) is equal to 
ed; therefore i.c.=?kd the' radius. The fide of the 
iquare ic being equal to bc is likewife equal to nm; but 
LC being equal to kg, the remaining part li mult be 
cquid to US • MG I or to SM — mg, ^ E. D» 
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XXIX. De Pofygofth Area ve! Perimefro maximis ef mini-^ 
miSf infd'iptU Circuh^ vel Circutum circufnferibentibus* 
AuBore S. Horfley, LL.D. R. S. Sec. 


E^dlde, M&y 19, X7J|, 

THEO&EMA 1. {TAS. IX.) 

Si lima reBa areum circukrem contingenUbm imbae in- 
tefceptum eontingat^ Jegmentum ejus^ aontltigentibus 
primo pojitis interceptufni in contaBus fui punBo vd 
eequaUter vet inaquaUtet dhifum ejl^ pTout areas ipfe 
circularis aqmliter vet ineequaliter in eeekM punBe di- 
vijus ejl. Segment aque arcus ( indequaliter fiilket } 

et reBa contingentis majora et mimra ab iifdem funt 
partibus mutui contaBus. 

A R C U M drciilarem aec, eontlngead’bns ASf 

CD, iaterceftuiii, r©^a in jpnn<5l0 #C0!&iingat* 
Reaa verD m TOndngeftdbns pcimo ppfids, a% C0, 
pnn^ds B, D, occuixai:. Dico re^iam SJ> in E wel 

peqtialiter vel inaeqiialiter divilki}, pcoija: a^rais aec ae- 
qti^ter vd iaaequaHter in eddeoi piii^ E tlvifos eft. 
Primo pjta ammo, ac in pando fe aeqnaliter divtfnm, 
Dico igkwr &t redam bo, in pond© 1 , Mfariam lecawir 
Gircnli aec mitmm efto F. Jnagaariir EE, fb, m, qto* 

tndl 




rum IB, FDj circuli peripherise in piinftis Gj h, occiirrant. 
IleiftieFB, FD arciis ae, ce bifariam dividunt. Arcus igi- 
tur- GE, HEr arcinim a-e, ce femiffes,. ^cjuales igitur 
gSj.jep, - propter, ae? bypotbefi, asc^uales. Quare 

angiiii BFE, DFE jeqnales. ..^quales autein aiiguli .bef, 
:sef I re<Stds enim uterque. In triangulis igitur bfe, dee, 
quae latus commune iiabent ef, duo anguli bef, bfe, 
duobus def, DFE, finguU fingulis.aequales. Reliqua igi- 
tur reiiqnls aequalia (per El. i. 26 .). Quare be =:ed. 


D. ' /■ ^ 1 - ■ : ^ ^ , 

Janj vero puta arcum ac inaequaliter in e divifum, 
et f^^raeiitbrum ae, ce, majus effe ae, ce minus, (fig. a.) 
Pico r^bJl^^Bb iiJjEqualiter in pun^OEdivifam, fegrnen- 

efle, de ' minus, jungantur enimut 
pfius'fi, FE, quaram FB, fd peripberi® in pundis 
G, HT, ocxurrant. Redse fb, fd, arcus ae, ce, bifariam 
'diidaimf, . Arcus igitur ge, he, arciium ae, ce, femifles. 
®iliiei|jKur’aiCm arcu cE major fit, atcus.'ge 'afcu he, 
msfot-eiit, Angutkisigitm*BFE''togttlQ'i>FE major. Fia,t 
aa^idus^EFK angulo df.e sequalis. Quoniam anguius kfe 
anguioDFE aequalis 'eft, nec non anguius redtus kef, redo 
DEF aequalis'; in 'triaaaguHs efk^ efd, quse' 'latus - ef copi- 
.rnune baban't,' anguli du® kFe, ■E,EF,„duobus Dfe, def. 


finguii ftnguli's sequales.' ''Reliqua 'igituF reHqufe aequa- 
'bateiii igitiiF EK, Eb, 'sequalia. ^Fro-pter angulum 


EFE'ini'noremypandnin K puiidi%?^'^E, 
Reda igitur redl;''l^.«fii 4 |or. 


ir' tre*,'" %, 


THE OREM A. 
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T H E O R E M A II. 


JJiiea recia qua arcum circular sm contingentlbus duabus 
inter ceptum in pun&o medio contingity et contingenti- 
3us prhno pqjiiii hinc inde occurrit^ minifna eft omnium 


qua^, emidem arcum contingcntcs^ 


CGn tin zen tibits pritm 


pqfitis inter clpiunttir , 


ARCUJ^I drcularem beDj contingentibiis duabus ab, 
CD, iiiterceptum redla ac in puiiclo e contiiigat, et qon- 
tingentibus prindo pofitis ab, cd, in puiidtis a, c, occur- 
rat, Pundtum e arcus bed medium efto. Dko redtam 
AC omnium minimam, qute, arcum bed contingentes, 
contingentibus ab, cd, intercipiuntur. Sumatur enim 
in arcu bed pimdlum quodlibet f, et ducatur redta gh 
qu3S circulitm in f contingat. Recta vero gh contin'- 
gentlbus ab, cd, in pundlis g, h, occurrat. Dico re<£lam 
AC redla gh minorem. Si paraiielse lint contingentes 
AB, CD (fig. I.) res manifefta eft; parallelas eiiim ab, cd, 
redfca gh oblique fecat, recta autem ac normaliter. Reel® 
vero AB, CD, non fint parallel®, (fig. 2. et 3.) Si re< 5 ta ac 
non fit minor quam gh, aut ®qualis exit, aut major. Sit 
piimo ®quaLis. Arcus autem bd, inkqualiter in F divifi, 
fegnwatum majus efto bf. Redt® igitur gh, inaequaliter 
in f 'fegmentnm gf majus erit (per i. hujiis). 

Eedt® lA,' DC, pindiktse occuirent;, occurfiis efto s: 
redarum vero oh, ac, occurfus’cfto Jundla bd, per 
M ducatur hm redtis bd, ac, parallela: et per g dneatpr 
GN redt® DK parallela, qu® redt® ac in n occurrat. 
Yoe. LXV. T t Redt® 
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Eeitx GF, G3, qii$ drculum in punclis b, f, contingente:- 
in Diincto g coiiveniiint, seqiiaies flint. Pan ratione aEj, 
.iBj ;£quales. Recta igitur gf dnalas ae, ag, fiinul 
fmnptis ^qiialis eft. Riirftin; reciae hf. hd, qu£e -’rcu- 
inm in punctis f, d, contiiigenies in puncto h coiiTe- 
niunt, equates fuiit. Pari ratione cd, ce, ^qiiales. Recla 
igitur CD, vei ce, duabus fh, hc, fimul fumptis squalls.. 
Tres igitur gf, fh, hc, fimul fiimptae, tiibus ag, ae, ec. 
fimul fumptis jequales ; id eft, dus gk, hc, fimul ftimptse 
duabus AG, AC, fimul lumpt.is. Reclx autem gh, ac, ex 
bypotbeii, ajqiiales. Ablatis igitur gh, ac, ^qiialibus, re- 
linqutmtiir hc, ag, oequales. Propter rectas autem ac, 
MK, BD, parallelas, ettriangulum bkd iibfceles, ssquales 
fqnt CH, A^ii : qiiare ag, a^t, eequales. Propter parallelas, 
autem, al, :uh, rect^ gm, gh, in punctis a, l, fimiiiter cli- 
’riiie iunt : bifariam autem g:m in a : quare et gh bifariam 
in L : et propter gx, cd, parallelas, cx bifariam in l. Gum 
CL igitur femiifis fit reitie cx, et ce femiffis rectse c a, erit 
£L met® AX femiffis, five ax rectm el dupla. ReftI au- 
tem GH aequaliter in l divifa, cum ejufdem rect3e,'in'- 
cequaliter in f divifee, fegmentiim gf majus eft (per i . hii- 
ju'), refta gf, rectis hj et duplae fl fimul fumptis aequa- 
lii eft. Rectae autem gf recta gb aequalis. Quare gb, five 
diixGM, MB, fimul flimptse, duabus, hf et dupteFL, fimul 
fumptis, five duabus, hd et duplae fl, fimul fumptis, 
lequaies. ,Et ablatis hinc inde mb, hd, sequalibus, fte- 
iinquetupG.ii.ajqualis diiplse FL,‘id eft duplm el,' id eft, 
ex prills bftenfis, 'rebtae an. Propter aequales autem ga, 
AM, recta gm redt® g a dupla eft ; et propter parallelas gn, 

KC 
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scj xriiiiigiiia AKCj AGN fimiiia: laiera aiiieni k,a. s 
^ qualia: tequaiia igitur ga, gx. Du^ igitur ga, g: 


latera 


iimiii iGnipt:s, diipi 


■je G A sequales innt : 


aai Gji. 


Rectse auteiii gai, A^: ofteiiix ilint xq-’jales. Du'je igitur 
GA, gx. limul fjmptej recftaj ax ieniiales 'iiiii':: diiii 
iiempe triangiili latera fimiil iunipta a;qualia relinno. 
Quod eft abfiirdum. Non iuiit igimr ac, gh, ?eqiiale.%’ 
Dico neqiie majorem effe ac Guam gh. Efto enini 
major ac, iiquidem effe poteft. Dux gk, hc liiriul 
fiimptas duabns .ag, ac fiimil fumptis, ut prius, sequale? 
flint. Cum igitur ac major lit quam gh, erit ag minor 
qiiam hc. ^-Equales aiitem hc, am, ut prius. Ergo ag 
minor erit quam aai; acproinde, propter recLanimGM,GH*, 
xc, iimileni in piinftis a, l, divillouem, gl riiinorquam 
LH, et XL minor, quam lc. Cum igitlir ce femiifts eft 
rectx ca, et cl major quam femiilis reftse cx, erit el 
minor quam femiffis resSt® ax: live ax dupla EE ma- 
jor. Porro cum rectse gh inxqualiter in L divifs, feg- 
mentuni gl, ex oftenfis, minus eft, erufdeni autem recta; 


iii^equaliter in f divlfae fegmentum gf majus, (per i . hu- 
jus) duse, EH et dupiaFL, limul fumptse recta gf majores 
flint, five aequali gb, five duabus gm, mb fimul' filmptis. 
Et ^Bqiialibiis fh, mb liinc inde ablatis, refinquetur du- 
pla FL recta gm major. ^Eqiiales auteni lf, le. Quare 
dupla EL recta gm major: et aX, qiire dupla el jam 
oftenfa, eft major, redta gm multo major erit. Propter 
ga mindrera vero quam am, recta gm' dupla ag major. 
jEquales autem ut prius ga, gx. Dupla igitur ga, diia- 
bus ga, cn fiimil fumptis requalis eft, Refta igitur gm, 

T t a ' ' duabus 
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dnabus ga> gx' fiimii fumptis major. Et proinde reda 
ANj qnse oftenia eft major qut:m Gir, dnatsns ga, gx, 
ftmiii fumptis multo major. Trlangiiii igitur agn latus 
AX.tiuobus.rdiqms fimul fumptis majus. Quod eftabfiir- 
iliim.-;,. E-ecla;igit!ir.Jvc recta ck major non eft. Sed iiec 
seqiialis.-. Minor igitiir. . Siniili ratione et alia omiiiini- 
nor,qii2e arcnm-BD contingens contingerxtibus prime pc- 
fi.tis. .AB:, CD intercepta eft. Omnium igitur minima, 

' ' . ■■ .. 

„ ^ ’ , .T ,H E O R E M A III. 

PoA'gomnmi cmnium^Iateribus numero datls^dafum eircu^ 
htm csrcumfcrlbentimn^ aqumigulum perimetro mini’- 
mum efi.. 


CIRCL'LUM ABCD circumferiptum puta polygona, 
fpiotvolueiis laterum, FGHKE, quod omnium qu 3 B, sequali 
i«erum numero, circa eundem circulum cirenomferibi 
poflimJt, perimetriim minimam habeat. Dico polygonum 
f GHSLE ^equiangulumeiTe. Nam ft sequiangulum non lit, 
necelle eft ut duos aliquos aiigtiios proximos insquales 
kabeat: nam li nullos proximos, omnino nuUos; fed 
aequiangulum erit. , Sunto igitur, intequaies proximi duo 
anguii GFE, KEF. Latera vero gf, ke, quae cum infer- 
medio fe anguios illos complexa fmit, circulum in a, d 
punftis .contingant : et latus mtermedium- r,E eundem, in 
E contiagat. ".-'Gircuft, centrum- efto- o. -Jungantur' :oa, 
oL,voei .■A]agpft.-AFL,':,:A0L ftmuriiimpti, duobiiS' redtis 
ajqiiales font, propter anguios ad a, l redos. Similiter 

anguH 
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,n«iliDEi.,iJOLrimBl&mptidiiobusrea;ssquale=;prop- 

ter anoTJlos ad d et l rectos. Duo igitur a ^ l , aoi ., teTJ. 
fumpti, duobus DEL, DOL fiuM feupds squales. Ina=- 
nualibus igitur afl, del hinc inde ablatis, rcnnqutmtur 

loL.DOLintequales. Arcus igimr .tL.LDintequales. Bij 

fariam ifitur fecetur arcus ale hr M pundlo, quod necet^ 
fario a puirao L diverfum erit. Per M ducatar redta qus 
Cffcum AD contingat. Contingens per ii conBngentibus 
af DEinpuncfcN,p,occurrat. RectaA-prectaFE^ndr 
erit (per prffic). Quare et dupla rea® xp dupla recite fe 
minor. Sed propter km=xa et pm=pd, tres reel® ax,' 
EP px, fimul fumptte, dupte rea:e np tequaies fUnt. 
Et’propter FA = FL,et de = el, tres af, de, FE.'Ufitoul 
fumpta;, dupte reate fe xquales lunt.. Tres i^Wr 
an dp, pn fuuul funiptae tribus .af, de, pe, umui 
fumptis minores. Polygonum autem nghep, circulnm 
aecd ch'curafcribit, eflatera numero- tondem habet 
ac pob'sonum fghee; quod omnium^ qu® tequali 
laterurr/namcro, circuhim abcd circuauenbunt, peric 
metro, ex hrpotbell, minimum eft. Perimeter igimr 
fghxef perimetra nghep.n imnor. L tnque auferattii 
pars communis agbkd : relinquentur af, DE, FE,reliqtua 
AN DP PN, limul fumpt® fimul i'umptis, mmores. . Alt 
ma’iores iam oftenfe funt. Simul igitur majores et mi.- 
nores ijuod eft abfurdum. Non funt igitur anguli 

GFE, KEF, insquaies, esdftente perimetro fghkef mt- 

Simiiifer oftendetur, nec afiosducs quoivis an„ 
gulos proximos polygonum fghke inmquales ba.a-e. 
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XTjlb'Sigitnr.prosimos inssquales habet. Cmnino igi- 
t’ii- nullos. Omnes igitur ^quales, iEquiangulum igi- 

4p>, I? n 

L- ^ 


T H E O R E M A IV. 

PGi'^-onornm later ibus numero datis^ datum cir-^ 

mdum circumjcrlbentium^ ceqimngulum area minimum 

€/?- 

PATET ex prsecedente, cnm area ^qualis eft rec- 
angulo fub femiperimetro et drculi iniciipti femidia-' 
metro. 


THEOREM A V. 

Polygonorum, omnium^ later ibus numero datis^ da to cir-^ 
tijk, inJcripUrumy requilaterum perbnetro maximum ejl, 

CIRGULO ABcp infcriptum piata polygonum abode, 
qnot voliiens latenim/quod omnium, quse, aequali late- 
rum numero, eidem circuio infcribipoftunt,perimetnim 
maximam babeat. Dico polygonum abode sequilate- 
rum* Non enini,. Duo igitur proxima quaedam latera in- 
^^uaJk habet: nam ft nulla proxkaa, omnino nulla; fed 
aeq^aji.eriim, erit,; ^quod negafti, Injequalia funto latera 
prqxima,AB,^,^E.' „ Propter re<ftasAB, AEiiuequalesj arhis 
ABj AE inaeqmles.eiftat., Bifariam igitur 'fecetur' arcus 

y ' ^ ' ' ' ■ ' ' ' 
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BAE in ptiii£lo G, quod a puiicto a civeriiim erit. Jim- 
gantur bg, eg. Circuli centrum eiio f : juncla gf pe- 
ripherite iterom in h occiirrat. Deniqiie jungantnr 
BE, HA. Arciibns gb, ge sequalibiis, femicirculis gbh, 
GEH, ablatis, relinqnuntur sequales bh, eh. Quare et aii- 
gnli BGH, egh, nee non bah, eah, oequales, Angulos 
igitur BGE, BAE, qui in eodem funt fegmento circiilari, 
reciss gh, ah, bifariam dividunt. 'Duse igitur gb, ge, 
fimul fumptae ad redtam gk eandem propoitioneni lia- 
bent, ac duss ba, ae, limiil fumptse, ad redam ah. (Fids 
Demonftrationem prop. 94. Batonim euclidis) In 
circulo auteni abcd, diameter gh, redba ah, major 
eft. Dux igitur gb, ge, ftmui iiimptx, duabus ab, ae, 
fimul fumptis, majores (per xiv. 5. Elem.). Polygo- 
num autem gecde circulo abcd inferiptum eft, et ia- 
tera numero totklem habet ac polygonum abcde; 
quod omnium qux, xquali lateriim numero, circulo 
abode inferibi pofftmt, perimetro, ex liyp©thefi, maxi- 
mum eft. Perimeter igitur abceea perimetro gbcdeg 
major. Utrique auferatur pars communis bcde. Relin- 
quuntiir ab, ae, reliquis gb, ge, fimul fbmptx fimul 
iliraptis, majores. Dux autem gb, ge, duabus ab, ae, 
oftenfx funt majores. Simiil igitur majores et minores. 
Quod eft abfurdum. Non funt igitur latera ab, ae, inx- 
qualia. Simili modo oftendetiir, de aliis quibuIBbet po- 
lygon! lateribus proximis, inaequalia non efle, exiftente 
perimetro maxima. 'Nulla igitur proxima inxqualia. 
Omnino igitur nulla. Otnnia igitur xqualia. ^ E.. D, 

THEOREi^.A» 
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THEOREMA VI. 

pQfygmorum omnium^ lateribm mmem dat'u^ dato circuh 
mfcriptorum^ aquilaterum area maximum eji. 

Bemouftratiowem vide apud thomam simfson in li« 
■fedlo fuo de Figmis Geometrids maxlmis et mmimis* 


XXX. 
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XXX. An Account of an extraordinmj acephalous Birth, 
By . Cooper, M. D. in a Letter to William Hxmter, 
M. D.F.R, S. 


DEAR SIR, 

Redde, Apriia?,!" TAKE the liberty to remit you an ac- 
JL count of the delivery of a very curious 
acephalous moiifter, accompanied with a ftiort defcrip- 
tion of its anatomical ftructure. If, after a perufal of it, 
you Ihould apprehend it may be acceptable to the Royal 
Society, I beg that you will do me the honour to lay it 
before them. 

Mrs. BRACKETT, of Cierkcnweil Giofe, aged twenty- 
. three years, was, at the end of her iiril; pregnancy, by 
a natural labour, delivered of a perfecl: female child, 
on Friday the 8th of Odloher, 1773, at feven o’clock in 
the morning. The attending midwife, Mrs. ay res, foon 
perceived by the abdominal tumour that there was ano- 
ther child. After waiting about three hours, a flooding 
came on; hut without pain, or any advancement of the 
fecond delivery. , The hamorrha^e producing faintneis, 
debility, and danger,' the attendants and midwife were 
, alarmed, and I was fent for. Wlien I came, I found 
her in the fituation above defaibed; and therefore 
VoL. LXV. U u thought 
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thouglit-it my daLy.to accon^lifh t^e. remaining part of 
the iaheriir, as loon as I cxjnlS,. confiftently witli the fafety 
of the .motlier. ; ' .Upon all occaiions, wlien the con- 
comitant 'circunaftances render it neceffary to turn a child 
m uUrOi it is of the titmoft confeqnehcej to underitand, 
as nearly as we can, its general litnation, in order to de- 
liver mth the greater eafe, fafety, and expedition. And 
to an experienced accoucheur^ if the breech, knees, or 
.feet, do not immediately prefent tbemfelves, the head 
and face of the child will, in moft cafes, be a fufficient 
index totlie poiitioii- of the other parts of its body. This 
circimiilance arifes from the /h/^j.commonly coiling it- 
felf up into ano&iong, oval, fmig, compact figure, with 
its fcile^ towards its chin, in order to take up as little. 
Toorn as. poffible, by being adapted to the cavity of the 
uterus. In the prefent cafe, when the patkat was 
placed in a proper fituation, having introducad my hand 
as' gently as poiible through the cemix uUri^ and 

iinveiopmg.ifflemhrmes,. aisd no •poxtmf fhe'infeiior ex- 
'.tiesBitieS, orhieeehyprefmtingitfdf, I ■ examined'. care- 
fuhy for the head of the child, as ulual, but without 
fiiccefey This cMiappointment fomewhat emhanafFed me. 
'■But as ''the wonian’s.fitu^on %vas: l]iea)me.'wery -feridus by 
■ the mcmt£mg:Stmne attempted without 

■■'i&Iay.ta get '-at the fpet. I‘'eafily'fecured.Qne of them; 
fSbm. oTsreiy^little-foice -in bringing-it 

the feu£kire^was.fo:x£t*y tender 
b:thatf.'the:.ii^ifil)eg3ifi'to ■■''^ve^iya.y 

u il ■ fitf 


a 
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fity of again introiiifing my hand 'i^to the tderus‘j and 
as one leg had tlins miexpewledly fiyled me, I thwight it 
extremely futile to attempt any thing with the other. 
The moft eligible refource which I apprehended I had 
now left, was to fix a blunt hook upon one groin, and, 
when it waa- brought low enough, to affifi, gently at the 
other, with the two fore^'fingers of my right hand . By 
thefe means I happily accompliflied the delivery of the 
iieinainmg/'^/^/j, .which proved be a very fingiilar kind 
of mbnfter. . Andjas the late ingenious Mr. Hfiwscx in- 
jesiied its. blood vefiHs, and difledted it, I am enabled to 
attempt a fliort:anatomica| defcriptxono£it,ibrthe fatif” 
fz&km. of the; cm-ious'.in phiiofophy and phyfiolpgy. 

. This . extraordinai'y animal . produdhon is of -the fize 
and appearance of a common twin child at its full time, 
excepting the particuiatities now to be pointed out. 
When firft bom it was very plump, but loft and flabby, 
mid the bones' remarkably finall and tender. It has nei- 
ther head, neck, hands, or arms. In the place, where the 
neck fliouid originate, is a little mmmVIef, iomewhat 
larger than a woman^s nipple, but quite foft. And on 
,eajchfide,-inrthe place wherethe-ariii.ihouldfsegm 
is 'a'finall papilk, about -the higi]usfvand wery:'iiiuchM 
theeEtrCT(nt.y,nf acomiwnquilh' Thelpincxieemsper-- 
fedt,. but eoadsiatiniptly 'at'the upper veEtebrm w/iL ' Be- 
: l0wthe:ha3zel'iMpBMtaare’.aeftrly;ffi^ except -the feet, 
isrhere the:';fQfi»-'.ase...bf-an ittegsiar’- form /and flze, and 
-/:ibme.,of ..theta tmitefl together. '■,Th€_:extemal parts,- of 
- ..geiieiafe% which, indicate fit. a "female, are alfo .perfbdl. 

U u 2 Upon 
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Upon a carefol infpecSlion internally, there is evidently 
no brain nor ipinal rnarrow.. A few nerves, however, 
are icattered about the abdomen \ but -their origin, for 
fear of deftroying the preparation, is not traced. The 
uterus is perfect; but only one ovarium could be found. 
There is alio the appearance of a bladder; but it is fo 
contraciled as to have no cavity. A large inteftiiie 
arifes from due anus', is a good deal convoluted when it 
gets ■ above the brim of the pelvis, and ends in a blind 
pouch of cui de fac, on the left fide of the abdomen. This 
appears -to be about hx or feven inches in length, 
varies its fize in didereiit parts, gradually becomes fmai- 
ler towards its iiiperior extremity, and feems fully dif- 
tended with a colourlefs mucus (‘). All above the na- 
vel is extremely defective. There is no heart, lungs, 
diaphragm, ftomach, liver, kidnies, fpleen, pancreas, nor 
fmal! inteilines. However, there are three fmall glands 
in'flie place of the thymus, whofe fubftance, when exa- 
mined with a micrbfcope,2vlr. hewson remarked, exadkly 
refembled tMt of the tbymm itfelf. And on each fide of 
the vena cava, jiift under the navel, are two little glan- 
dular fubftances, which feem to be fomewhat like cap~ 
fai£ r males, only very fmall to what are commonly 

_ (a) Cces^ act tills circarKftancealiaoffanaount to a proof, itattiiemttflB/fiw, 
xi'niver{a!iy found in pic boweTs of new-born cbildren, is nbtBing more' than' tbe 
tmas n'ataially fecrctea'by'tHe iateftinaf glands, mixed witli bile, ' and ,'perbaps a 
&all ponibii'ef tbe "paxieteeUrjuice} In tbe'prefent inflance, as tbere is no iiyer 
‘thiie could be no bik, and coafeqneatly _ 'tie ntecmtum, ifg niay fd call it, is 
.saoibatkfs, , ' ‘ . 


found 
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foundr-v*. Tiiere is a large artery, running iipon the 
fpine, which maybe cailed the mrta. As this approaches 
the u|\-er e^itremlty 0: the httie aninialj it is divided 
into fmaller and ihialier branches: and in its coiirle it 
diilribiites lateral ones allb to tlie CDiVigncir: yarts cf the 
trunk. Below the navel it lendb cfl'iwo branches that 
conilitute the 'niiibilical arteries, one of which is conli- 
derabiy larger than tire ether. An-.l then below rlicic, 
two other branches ceieenu to the inferior extreiri:tie.w 
A large umbilical vein comes in at the iiavelj and is im- 
mediately divided into two conllderable branches ; one 
aicending, the ether defeending. , Each of thefe is again 
xLib-divided into imaller and fmaller, branches, which, 
as theypafs upwards and downwards, feem to ccrreipoiid 
with the different ramincations of the afeending and de- 
feending a^rta. The funis umbllicalis was 01113' about 
two inches in length vv and fo very tender alfo, that it 
unavoidably ieparated near the navel of the child during 
the delivery. Whether, therefore, there was any pulfa- 
tion in this \ am not able to determine. The 

placenta was not particularly examined. . . , 


(S; Mr. KSVV50N, feme tiini: before liis death,, feemed to be,cac£:rr.ed in 
the opinion, that whenever children are born with little or eo nroin, the esp- 
fulis raala sre always very -mneh dimlniflied. This is certainly the cafe in one 
or two almoft'brainlets ch ildren. which 1 iiaveby me, and whofe renal ;api;:Lthi 
esanjined,’ with' a view of being farther fatjsfied upon this iulfeit. 

' (e) Ar. «a£t!y fimilar ctrcoinftance to tbis I took pirdct:It;r notice cf, in tiss 
delivery of asot her 'alaioft braialefs lEOsibr. 

' Here 
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Here are evidently in this fosim two diflincl fyftems of 
%-effel5, arteries and veins that carried red bloods;. It 
is plain alibj that the blood pafled from the internal iliac 
arteries, through the bypograjlrics mA umbUkah to the 
placenta^ and ivas returned from it by the umbilical vein 
to the navel, and thence diftributed in the manner be- 
fore obferved. But as there is no heart, nor any thing 
anal^ous to one, it becomes extremely dilEcult to afcer- 
tain-the powers by which the circulation was carried on 
ihxoiigh this curious phyliological plisehomenon. May 
>ve not however %'enmre to advance a conjedlure, that 
'the perillaltick, or living mufcular power of the arteries, 
\YB& principally fubfer^nent to this important end ? Many 
■examples are to l^ met with iir the ooUeclions of the cu- 
rious and learned- in the different parts of Europe r/;, 

' ■' - ' which 

(d} Mr.' KEfFSONt SttSffipfed td injeft'tiie wbok blood veffelsiy the vimbUi- 
^.Cfl 3»in!4.«W.i;',,To„bK;|^est'<fe’t|»rize,.xio -part of the injeflaon iretnmed^ by 
th:e , He-codri ns* account for tbs fingularity<;st that t'uHe : 

biit as onlv*a*^t of tnt vsffels were filled, he injeUed afrefll ,by one of the ^pa- 
i;ij#frh''incVi»,'‘’’'XJ|^hds{!eSioij'-aftenvard% this myfery was unravelled by the 
be4rt''& teihg'totaly difenjc.- It then appeared abb, that by the firft 5 n%e&ion 
he had ffiW'ihe ve®! and 'byths iatler'ihe arterial. i **"' / > 

(e) 3 ,ver,T cuiiqus cafe related hy.Monf, -Sfenoifei dc 

fiAcadanie dcs Sciences for ,^ 74 ^ Br S86. 604. _.jA,moog other rensark able 

‘fingularitles in' this IMe monfirocs aboxtibii 'of fix months', ’that excellent ana- 
tonsHl pardcularly takes notice, that there was no appearance of one drop of j^d 
lAi »^^df*its''ve!!rels, which wfere xihiVei^ally filiiid wjth ayefoys 'lymptfi; 

(f) F.ucETos,deMonftrjs,p.^.et'fetj.‘: 

p,'3aSi"-''CHisi£Sti1r^isitctoy, 5^ td. p.' ^79:‘'''‘Mbfophical‘'f r^a^ioj^ 
■i.y39*40, N® 456, p, Had. 1767, p, i. L’iUademie des Science*, liijl. 
,i,. *7*o> 
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wliicli'are fomewhat fimilar to that now relatec,' 
carefully examined, lio-weverj excepting a very few in- 
ftances, they are- ..generally found' either eiientMly to 
differ, of elfe their ftniclufe- has not teen, with anv to- 
lerable preciiion, explained.' -The prcfent hiftcry af- 
fords alio an exception to a-frequent remark among au- 
thors, That . brainlefs children are aivvaye vefy-brii'k 
“ before they are the mdtlier has fre- 

quently told me, “..That -fhe 'felt ho motion 'at all within 
her after the firft birth'; and that flie had not the leaft 


“ fufyidon of there being a fecond child till it was deli- 
“ vered,”'. '. "This: circumftaace may however, |ferfiaps; 'bfc 
attributed to the medulla fpinaiis being totally defieieiiti 
as well as the cerebrum and cerebdhmu ' ' ' 


Phyiiologifts and phiiofophers have fpent a great deal 
of time in attempting to inveftigate the caufes of thefe 
extraordinary phaenomena^ With this view many -.opi- 
nions have.been ftaited:. but moft, if not all. of them, as 
far as I am able to judge, being built upohthe tottering 
bads of congedure only, afford, upon an attentive in- 
fpeftion, but little fatisfaction to a dhpaflionate enquirer 
after truth. The particular hypothecs, vrhich’Tias 
been almoftuniverfally adopted, ds, that monftrdiity’ md 
maiis in children depend upon .the miaginationVand 


*7^0, p. 13., lljid.'Meni'.iEjfd, p,;8. Jhid. p. ^S:6. and p.,59a. 
ttUania Cdriofa Ep&meridai^jGcnnanic^nii p- 258, A^a.Erar 

ditornm LipSic, p. 501, ,, 

|'^J_^Piu,kdpHcal' Traafadaons, .1674, g.; 6137. , 'Ibid.. 

■ 4 ^.- . v : -d,?'. '-.."'tiu'-f 

; longing 
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ivx of the inoiii er. S ucli pernicious a principle as tills 
t to liave very rational evidencejand tlie moil; itriking 


firj: to lupport it. But is it not direclly the contrary? 
Litlcod a exeat manv ridiculous itories have been related 
to the u'orldf-'i, winch, however, upon a little reflection 
either obviate themfslves, or elfe are contradicted by 
tliofe fads that occur. !May we not exemplify this ob- 
fervation by the cafe of twhts now related: One of the 
children was perfect, and is fttil living ; the other proves 
to be remarkably defedive. Does not the queition na- 
tural;;- arid here, how could one child be alFected by 
the diftiirbed imagination of the mother and not the 
other? But the mother, upon repeated examination, 
recolleds no fright in particular iiie \v'as preg- 

nant. Neither, if ilie did, would it all invalidate the 
force of our argument upon this fubject; for ihe could 
not poflibly fee any child without a head : and more ef- 
pecially, becaufe other parts, as the v(fcera and medulla 
Jpinalhy were equally defective, which are entirely out 
of the reach of the eye or imagination of the mother 
to form any idea about them. To elucidate this point 
frill further, can any candid peribn poflibly fup- 


XX'ib, that the cafual agitation of mind of a pregnant 
woman, iiiould either produce or deftroy a whole 
fyftern of blood -veirels, nerves, and fibres, ivhich are 
indifjwnfable coiiftituents of aimoft every part of the 


f-S; 'MAi'iiicEAy, p 53. Obf. 64. Ibkl p. 63. Obf. 118. smsilie’s 
B’ i’dwifrjr, Ilf. pigoz..,- PhilQrop!jical TraaiMions, 1684, N," 160. p. 599. 
Ifkk 1739-40, N”' 456, 303. and 306.'' ' , 


body ? 




-le lorin^ 
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Jefs Ili;;r3 cf lri:?i;i:nr.don than is «zeii£r;'.liv allotted to tl:e 
hiiman ipacics; and tlic latter have noneat ail. Rea- 
ibning in the fame niariiieriipun leveral cccallors of ibis 
kind in vliicli I have been concerned, my conclufciis 
liave ahvays been iiiniiar; that the miially aiTignc-d 
caufe of the mother's imagination is bv no means ecjiia,! 
to the manifold effects produced. And on the other 
hand, this injurious doctrine is pregnant with continual 
mifcliief to fociety. It frequently makes women very 
unhappy. And the fear of mutilating or marking their 
infants often ailects them fo much, that they at lait mif-* 
carry. Having therefore indubitable facts to go u|X?n, 
and the caufe of humanity fo powerfully coinciding with 
the truth, is it hot right to afhrm and maintain with con- 
fidence, that neither the longing nor frighted imagi- 
nation of the mother appears to have any power at all 
to imprint marks or monftrofity upon children ? That 
this is a very weak fuppofition, entirely void of founda- 
tion, directly contrary to all philofophy and experience, 
and has notMng to fupport it bur avulgaropinion, traiif- 
mitted to us from the ages of anatomical ignorance? 
And is it not more reafo'nable to conciiide with- you, sir, 
in your extenfively ufeiful lectures, that whatever be the 
defe<St or deformity in a monftrous birth, it can never be 
VoL. LXY. Xx occa- 
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occafioiieil by accidents of any kind diiring pregnancy ; 
but probably has its exiftence always originating, caufd 
inm'^nitd. in the iirft ftaraina of the embryo ro? 

Thus. SIR. I have faithfully related the particulars of 
this fingnlar phtenomenon among the human fpecies, 
which, to a demonftration, confirms your opinion, that 
the noiirifiiment of the fceitn in iitero is principally by 
means of the funis umbilicalis. M. merry obferves, that 
defeclive monfters are more inftructive than others that 
have redundancies t'V. If this be true, here is ftill an 
ample field for fpeciilation,notwithfi:andingtlie few very 
obvious remarks wliich Ihave already ventured to make. 
In conformity to the general language of authors, 1 have 
in this elTay occafionally adopted the ufe of the term 
monfter. There is, however, fomething in that word ex- 
tremely repugnant to our common feelings, and very apt 
to leave a terrifying impreffion upon the mind. Why 
may not the Author of Being fometimes produce varia- 
tions in the human fpecies, as well as in the animal and 
vegetable kingdoms ro, and equally exempt too from 
fuch frightful appellations? Would it not, therefore, 
be more eligible in the prefent inftance, and every fimi- 
lar one, to explode the common term, and call it fimpiy 

I'l) Tiis great baroa HAitER is cf opinion alfo, tJist tliis is evidently the 
cate in that ipscies of monfters to which parts are added. Vide Ojiera Minora 
KAii/EW, tun. ni. p. 14S. 

(k) L’Academiedcs Sciences, HiR. 1720, p. 13. 

(!) SecF. tiCETtis, j. PALFYK dcs Moaftrcs, &c. in .which are many in- 
fanccs of each kirsid.. ' 


a Im/us 
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a hifus naim\t% or with pli-:>:y to fay, Hoc nobis mira^ 
“ culum^fibi ludibrium^ ingeniofa finxit natura.'* 

The peculiar fhare of your friendihip, with which 
you are pleafed to honour me, makes me flatter myfelf 
that you uill give me credit for the truth of any fasSts 
advanced in the courfe of the detail, that are not irre- 
fragably evidenced by a recourfe to the preparation in its 
prefent ftate. 


I am, Src. 

Xorfolk-ilreet, 

June 6, 1774. 


X X a 


XXXL Ob/er- 
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XXXI, Qbferjations on the State of Population, in Ivlaii- 
cheiier, and other adjacent Places ^ concluded. By Tho- 
mas Percival, iVf. D. F. R. S. and S. J. Communicated 
by the Rev. Dr. Pricej F. R. S. 


Rsdde, Fek 2, ^ V E E Y accurate fiirvey was compieted 
Jf\. laft year, of the towns of Xlanchefter 
and Salford, with their refpedlive townfiiips. This 
fpriiig an enumeration, equally exaft and comprehen- 
live, has been made of the whole parifh of IManchefter, 
which contains thirty-one townlhips (excluiive of the 
two above mentioned) in the compafs of lefs than Ilxty 
fqiiare miles. The reader is here prefented with the par- 
ticulars of this enumeration. 


Tenanted houfes, 

2371 TOder,i5," 

5 S 4 S 

Families, 

2525 Above 50, 

1762 

Inhabitants, 

13786 Above 60, 

470 

Xfales, 

6942 Above 70, 

261 

Females, 

6844 Above 80, 

87 

Married, 

4319 Male lodgers, 

68 

Widowers, 

22 Female ditto, 

SI 

Widows,,. ^ 

315 j Empty hoitfes. 

41 


The number of pexibns to a houfe in Manchefter is 
therefore nearly 5 ofEnhyiduals to a family,' about 5I ; 

and 



L 




J 


:ind 4tii or tlie i:iii:ibitants have attained tiie c~e ci rc 
It is minecelTara to point out the diiTereiice in the itro- 
portiO'HS hetvccii the rotvii and. the adjactrh ccnruT}'; a; 
i: v/ili app;:.:’ Idoricieiitly oD’'^'ions by ccrnpaiing this ac- 
count v;ith that of Ihanchefter. T.te vtltole nr.ntiter ci 
the inhabitant 3 in the town, townihi-"-, and narifn c: 


Manciiciter arnoiiiits to 4'2937. 

At the dole of 1772. an account vt: 




every country chapei, both epifcopal and dilTenting. in the 
parilli, of the baptifms and burials of that year. The for- 
mer were found to amount to 40 1, the hitter to 246 ; and 
there is a prefnmption that this is nearly the amiuai |)ro- 
portionof deaths in the parilhof Mancheiler, exciiiJiveof 
the town and towniliip. For the number of burials in the 
whole parilli was, in the fame year exactly 1200; and it 
has been ihewn, that the deaths in the town of Manchei- 
ter are, one year with another, 958. This fum being 
fubtraefed from i ico, leaves a remainder (242) for the 
country, very nearly equal to 246. And if 137 86, the 
number of people in the pariih, be divided by 246, it 
w'ill appear, that only i in 56 of the inhabitants dies 
aiinuallv, whilft the yearlv mortalitv in iMancbcil'er if as 
I to 28. Such a ftriking diiparityin the healihineis of 
a large' town, and of the country which furrounds it, 
granting itto be lefs than has been fuppofed, will ilarctly 
be credited by fhofewho havep^d no attention to tnqtd- 
lies of this nature. And it muft afford matter of c-d-tiiiih- 
ment eveii' to the pliyiidan and 2>hilofo]d>wr, when he 
reflects that the inhabitants’ of both live in the lame di- 

marc, 
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inatc, carry on the tame mainifa6lnres, and are chiefly 
ilipplied svith procifions from the fame market. But his 
furprize will give place to concern and regret, when he 
obfen'es the havoc produced in every large town hy 
luxury, irregularity, and intemperance r^;; the numbers 
that fail annual viflims to the contagious diftempers, 
wliich never ceafe to prevail; and the pernicious influ- 
ence of confinement, uncleanlinefs, and foul air on the 
duration of life 

It is not air, but floats a naufeous mafs 
“ Of all obfcene, corrupt, oiFenilve things.” 

ARMSTRONG on Health, book I. 

Great towns are in a peculiar degree fatal to children. 
Half of all that are born in London die under three, 
and in Manchefter under five years of age ; wdiereas at 
Royton, a manufacturing towmihip in the neighbour- 
hood of Manchefter, the number of children dying un- 
der the age of three years, is to the number of children 
bom only as one to feven ; and at Eaftham, a parifti in 


(a) There are at this time in Mancliefter no kis than 193 iiceafed honfesi 
for retailing fpirituons and other liquors^ and 64 in tlie oilier townfhips of die 
pariili* At Birminghain^ the niimbetof public henfes is ftill greater than at 
1%1 fficliefter* A very ingenious friend of mine in that place lias compnted, that 
tlie quantity of malt ccummed there in, the pnblic houfesy requires for its growth^ 
a compafs of land which would be tofficient ibr the fiippoit of 20^000 men* 

(k) The rev. Dr. Tucketj dean of Gloircdler^ infprais nie^ That were it 
not for the daily arrival of recruits from the’countrvj Iiis parilh (St. Stephen's 
** in md mdccd'Briilol io^generai, would te left in a cen'tury without 

m irihabkafit^ usfcfsthe people would betake themfdtes to better coarfesf^ 

; Chefliire^ 
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ing couctrieg lo condne children, before they have at- 
tained a iiihident degree of drength, to ieticntary em- 
ployments, in places vel'icre they breathe a putrid air, and 
are debarred tlie free ulc of their limbs. The eftecl of 
this connnomenr, fays an able vrritcr, is either to cut 
them off early in life, or to render their conftitutions 
feeble and ilckly ; but the lo\'e of money ftifles the feel- 


ings of humanity, and even makes men blind to the 
very intereft they fo anxiouily purfiie. The fame prin- 
ciple of ibiind policy wliicli induces them to fparc their 
horfes and cattle, till they arrive at a due lize and vigour, 
ilioukl determine them to grant a proportionable refpite 
to rlieir children And this obfervation may, perhaps, 
he extended to the untimely culture of the mind. For 
too early an application to fhidy impairs the faculties, 
injures the coiiilitution, and hurts the temper by fre- 
quent contradiction ► Aimoit as foon as a boy has ac- 
quired the powers^ of fpeech, he is iliut up many hours 
eveiT dav in. a noMbme fchooL fecliided from the bene-. 

J ft <r 

fit of exerdfe and the refrefhment of the open air, and 
tied down to the fevere drudgery of learning what ferves 
only, at fuch a period of life, to over-charge his memory , 


(rj See ait former ppcf on Popniation. Pliil Tranf* vol. LXIV. part 
page 62. 

{i} See Cojiipmivc View of tue Stare zrd Faculties 01 

Man. 


and 
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"r-i”.' t:i'2 of r-j.ictr Tto life the v.'Drcls of the elr'i 
v/riter hefore reierred to) is fpent in the midi; of tej 

|3 '111.11 r i ciilxjl vjs, y 5 

1 , 


and llavery; and this to aniiver no other 
end, 'but to make a child a man, fomevears before nature 


intended lie fhould be one. 


'■ The reverend Mi\ harrisox, of Chapel in le Frith, 
lias ma'Te a Itirvey, at my reqneft, of the inhabitants of 
Ghiiiley, Btownfide, and BiiTi^'orth, three hamlets con- 
tiguoits to each other, in the paiifli of GiofTop and Peak 
of nerl’Alhire.' They are four ilatiite miles in length, 
and throe in breadth; and contain 301 males, 310 fe- 
males; aoo married perfons, 13 ividowers, 18 widows; 
2 34perfons under fifteen years of age, lai above 50, 
and 9 who have attained the age of 80. This enumera- 
tion was finifiaed in September 177 3. 

I have been fumiflied by the reverend Mr. ashetox, 
of Middleton, near Manchefter, with an account 
Sdffhe births, deaths, and marriages, in Ms parifli, during 
ten GOrrefpOriding years of the laft and the prefent cen- 
tury. From 1663 to 167 a inclufive, the deaths were 
males 1 80, females 187; the births, males 200, females 
188; the marriages 1 3 1 . The births, therefore, during 
ten years, only exceeded the deaths in number 3 1 , And 
the average number of births to each marriage was as 
34'to'i.' ■' ■ From. 1763 to 1773 'inclufive, the deaths 
were '499' mdes,''494 females;: the chriftenings, 803 
males, 768 females; the marriages 330. Thebaptifms, 
therefore, during this period, exceeded the deaths 57 7 ; 

that 


7 
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that is, near 5 8 anmiallr. And if no alloiE^'aace be made 
for illegitimate births (which, I beliere, in this pariili 
are not numerousj andean nowhere be iiippofed to equal 
one fourth of all that are bom), each marriage has pro- 
duced 4| children. It is curious to obferve the change 
in the proportion of births to the deaths, and allb to the 
marriages, v/hich has taken place at iMiddletoii (and i 
have received limiiar accounts of other places), during 
the conrfe of the laft century. The former may be ex- 
plained by the greater encouragement to matrimony 
from tlie increafe of trade; the latter is of more difficult 
folution ; though it is probable, that the warmer doath- 
ing and better fare, which the poor now enjoy, may have 
contributed ro it. Luxury, when carried to fuch a de- 
gree as to enervate the conftitutioii, is unfavourable to 
population ; but plenty of nutritive diet may well be re- 
garded as a fource of fruitfulneis. The lower dafs of 
people in this county formerly lived uixjh the coarfeft 
food. Wheat, an hundred years ago, was aimoft unt- 
knotvn to them ; and fo lately has it been cultivated in 
Lancafliire, that it has fcarcely yet acquired he name of 
com, which in general is apydied only to barley, oats, 
and rye. Potatoes alfo am much improved by the pre- 
fent judicious method of growing and propagating them ^ 
and they nowconllithtn'n wholdbhie and iiourilh- 
ing part of mir diet. „ Perhaps ].ikewii€ the general 
life of pepper and of other ipices may increaie the fer- 
tility of mankind. But I lliall fufpend my conjeaures- 
for the prefent. A variety of caufes may coiinteracl; the 
Toi... LXV. Yy oix'ratioii 
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operation ox'tliofe v/hiclil Iiave ■enumerated, and a confi- 
de rable iirmber of fadts niuil be adduced, to afeertain, 
v,-hether tlie proportion of birtns to marriages be geiie- 
railv increafed in countries advanced from poverty to 
vrealtli, by the introduction of trade, or tbe improve- 
ments of agriculture. The inftaiice of Middleton and 
of one or two places more which firit occurred to me, 
and iuggefted the precetling obfervadons, is oppofed by 
ethers which ha\'e lately fallen under my notice. And 
i cannot ciofe this iubject better than by giving a view 
of the facts which I have colledled on both fides the 
queilion. 

A TABLE ihew'ing the proportion of births to marriages 
“ in different places, and and at different periods of time. 

Middleton- 


Year. 

Marriages, 

Chrifeeniags. 

Births to a 
Marriage. 

From 1 66 3 to 1 6 7 2 

I 2 I 

388 


1763 "1772 

330 

Warrington. 

1570 

4 l 

From 1 7 0 2 to 1 7 2 2- 

131 

385 

2.9 + 

1752 , 1772 

1549 

5034 

0^4*« 

Pentraeth Parifli, Anglefeyr-.?- 


From 1740 to 1747 

3 ^' 

TOO 

3 | 

' ' 17.64'"" ,"^ 771 ^ 

, 33 

149 

4 i 


(t} Vide Plulofopliical Tranfaftions, vol. LXm. 


Tlanddyfnaa 
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Llanddyfnan Parifli, Angiefeyr/i. 



Year* 




Cl;rifi;r.:rg 3 . 

Eirt'is to ; 







Marrioge, 

From 

1750 

to 

1757 

28 

in 

3 - 9 - 


1764 


1771 

32 

154 

4 f^ 


1547 


I 

8 

26 

4 r 


1620 


1627 

20 

4 1 

ni. 

*** i 





Liverpool, 



From 

1700 

to 

1710 

3 CO 

T J»«r 

^ L ^ ^ 



1762 


1771 

4812 

1 0 0 I 0 






Bowden. 



From 

^633 

to 

1662 

156 

573 

4 |+ 


1763 


1 J / ^ 

369 

I :oo 

37 “^ 


I have lately received, from the reverend Yix, Arch- 
deacon Blackburn, rector of Richmond, in Yorkfliire, 
the foUo^ving account of his parilh. From the year 
1764 to 1773 inclufive, 452 males and 376 females 
have been baptized ; -299 males and 341 females have 
been buried. The marriages, during this period, have 
amounted to 200. In Ptichmond there are about 600 
lioufes; but the Eailer book enumerates only 450 fami- 
lies, and Mr. blacksuhn computes the number of inha- 
bitants to be 2300. “ We have no diftempers, he fays, 
“ that can be called endemial ; and when fevers prevail 
in the neighbourhood, few are affedted by them in 
this town. If any peribn brings an ague to Rich- 
mond, he Is generally freed from it in a few days; 
ff) Vice PLi!cfi,'pli;cr;2 TramriftioriS, voi. LXIII. 

Y y 2 though 
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tlioligh the village of Qiliing, about a mile and a half 
“ , chltantj ■'.vhich Hands low, and has a large pool of ftag- 
‘‘ nant water adioining to it, is vifited with this com- 
‘‘ plaint every fpring and autumn. The air of Ricli- 
‘f moiid fecms to be peculiarly unfavourable to coii- 
fiiniptive diibrdcis. Many ftrangers come hither from 
'‘^-di-Srent pravs in the fxrft ftagc of the phihi/is pulmo- 
; but, -after thirty-five years experience, I may 
«jruly fay, that not one has recovered, althotigh the ut- 
^ moil care and attention have been paidto their refpedtive. 
cafes. The natives and coiiftant refidents are not fub- 
ject to diilempers- of the lungs,, exceptwvhen brought 
“ on by intemijerance. But rheumatic complaints are 
“ very general, efpecially amongft the fenior part of the 
« inhabitants. In fmall corporation towns, like Rich- 
moiid, numbers are taken off by exceflive drinking ; 
**• hut the people here, who live temperately, feldom die 
^earliey than in them eighfikh year.”’' ^ 

^ Happening ip.pafs t^rough^Sjitto^ CoHAeld, iii W ar~ 
wicklhire^laft funmer, ! \vas very imichllruck with the. 
beauty and apparent healthinefs of Its iituation, and Was 
delirous of knowing the duration of life which the in- 
habitants of it enjoy. The re6lor of the parifh has, with 
gyeat politenefs and good-nature, gratified my euriofity 
as far as he is able, by furnilhing me with an extract 
from^ tlie chipich regiller, aiid by referring me to the 
XXXIH voliipae pf the Gentlerrtah’s Magazine for the 
following aiithteiitic account' of tlid place, drawn, up, I 
ilippofe, by himfelf. 


a 


Sutton 



[ 331 ] 

** Sutton Coldfield is almoft full South of Litchfieldj 
at the diftance of about eight meafured miles, by 
which it undoubtedly get its name of Sutton, a con- 
traction of South Town. A remarkable bleak and 
barren common, which lies directly Weil of k, jidt 
out of the bound' of the parilh, might probably give 
it the additional denomination of Coldfield., The air 
upon that heath, as tra\"ellers have declared, is as keen 
and cold as that upon the Highlands of Scotland. The 
parifh is nearly oval in its figure, the longeft diameter 
ieven miles, and the breadth four. The face of it is 
“ agreeably diveriifiedwith gently rifing hills, and val— 
lies of tolerablv fruitful meadows, it is boimded oh 
the North by Shenilon, on the Weft by BaiT, on the 
South by Curdwoith and Afton near BiiTningham,; 
<< and on the Eaft by ^.liddleton. It contains four ham- 
“ lets; -■Lvkt'XW/, Mancy, Hill, Little Sutton, and Warm-'- 
ley. In the year 1630, there uere 29'S houfes in the 
‘‘ pariili; in 1698 there were 310;. in 1721 the niim- 
“ ber was increafed' to 360: which is nearly about the 
** numb^ at prefent. I compute the inhabitants at 
1800. The regift ef begins in the year. 1603. The 
“ number of chriftenings for the firft twenty years of 
the regifter was 645 ; the burials during the fame pe- 
riod were 501. The number of ebriftenings for the 
iaft twenty years- (eiidmg at' Ghriftmas 17,61) vras 
747 ; the burials 'If the 'number ofinhabi— 

(l-l Gent:. kfegMine for Septen;l:er 1762, p. 401. ' ' ' ^ 

tantvS- 
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tants in this town be rightly computed, the yearly mor- 
tality amoiigffc them is not fo much as i to 51; and e^ery 
houfe contains at a medium five perfons. 

It appears by the obfervations lately communicated to 
me by the rev. Dr. tucker, that the number of females 
baptized at the parilli church of St. Stephen’s, in Brif- 
tol, from 1754 to 1774, has exceeded the number of 
males baptized during the fame period of time ; and that 
the like remark has been made in fome other parifhes 
of that city. From thefe fadts the learned dean con- 
cludes, that Mr. derhaju’s calculation, which fuppofes 
the proportion of male to female births to be as 1 3 to 
1 2, may pofiibly be erroneous ; and he exprefies his ear- 
neft withes, that , farther enquiry may be made into a 
fubjecl of fo much importance. The following table 
ivill Ihew the refiilt of the few obfervations which I have 
»ro,iieci;e(i 


A com- 
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A comparative view ot the numher of males and females- 
baptized in different places. 


Places, 

Malc-s. 

Femslc-s, 

Diililey, 1 1 years, 

149 

^ 45 

St. Stephens parifli, Briilol, 20 years, 

591 

607 

Taxal, 1 5 years, 

204 

230 

Richmond, 1 0 years, 

452 

3 "'6 

Middleton, 10 years, 

200 

188 

Bowden, 10 years, 

663 

639 

Aliddlewich, 5 years, 

229 

242 

Chapel in le Frith, 10 years, 

45 r 

33a 

Warrington, i year, 

175 

181 

Collegiate Church, Mancheiler, 7 years, 

3215 

3024 

Roy ton, 10 years, 

134 

1 20 

Chefter, 2 years, 

40 S 

415 

Total, 

6871 

6499- 


This table fiifficientlv confirms the calculation of 
Mr. DERHAM, withreipedt to the greater proportion of 
male than of female births;, but the fucceeding table 
evinces, that the number of females living confiderably 
exceeds the number of males in a variety of places, and 
that the widows are almoft double the number of wi~ 
dowers* 


A csom- 
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A coaiparatife view of the number of males and females 

in different places. 


Placsfj 

Manchefterj 

Salford, 

Townlhips of ditto, 
rPaiilh of Manchefter, 

Bolton? 

Little Bolton, 
Ivlonton, 

Hale, 

Horwich, 

Darwen, 

Cocker, 

•Chawbenr, 

Ackworth^ 

Eaftlitaiii, . 

Chinky, 

Bro^^Tdlidej' ' ' ' ‘ ^ 

'Engfworth^ 

Totals 



Females* 

10548 

11933 

2^48 

2517 

947 

958 

6942 

6844 

■2tS9 

2392 

361 

410 

196 

190 

140 

136 

149 

156 

900 

950 

320 

39 i 

554 

606 

340 

388 

451 

461 

181 

168 

40 

47 

80 

95 

26556 

28642 


A coni' 
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A comparative view of the number of . widowers and. 

^■,-idows in different places. 


Places. 

I(,Iancliefter, 

Salford, 

Townfliips of ditto, 

Parifli of ditto, 

Moiiton, 

Hale, 

Horwicli, 

barwen, 

Cockey, 

Chowbent, 

Chinley, 

Brotvniide and BugtNVorth, 
Total, 


.dower? » 

Widows, 

432 

1064 

89 

‘ 149 

-■ 11 



■3IS 

14 


8 

1 2 

9 

S 

30 

'”4.3 

10 

•37 

a 6 

43 

27 

3 ^ 

M 

y-% 

18 

913 

1770 


1 '11 no.rrf^ivf' from tliefs tables, tbat tlie 

Tbe reader will pel cei\e, non k nearlv as 

■nrnoortion of males to females bapuzed, is 

L 1 1 ij, or 1 9 to 1 8 ; but tha- the number 

living is to the number of males as ^ ^ 

mTre^exaaiy as 14 » the wtdows are al 

moft double the number of wido’v^ers. 


Z z 


Yol. LXV. 


XXXIt. 
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XXXII, An Account of the Effects of Lightning on a Houfe^ 
which wasfurnijhed with a pointed Cojtdudlory at Ten- 
tcrden, in Kent. In Iwo Letters from Richard Haf- 
fenden, Efquire^ the Proprietor of the Houfe, to Mr. 

Henley, fl? which are added fame Remarks bv Mi' 
Henley. 


jReciJe, Maj 4^ 
* * ^77S» 


H aving been informed by my friend 
Mr. cuRTEis, that the houfe of Ri- 


chard HAFFEXDEN, efqiiire, atTenterden, in Kent, had 
been damaged by a ftroke of lightning, notwithilanding 
it had been furniihed with a met^lic conductor to pre- 
vent thofe accidents: I wrote to Mr. haffendek, re- 
<iueftmg the favour of the particulars, and efpecially an 
anfwer to the following queftions. 

"I . ' The lengtii'' arid breadth nf ' the houfe ? ' ' ' 3. The 

height of the chimney, to which the conduftor wls af- 
fcced from the ground, >2?d how far it might life above 
the ridge or roof of the houfe f 3. Tow’-hatheight the 

cojiduclor was carried up ai»ye the top of the chimney ? 
4, Whether it was terminated by a fliarp point, a bluiit 
end, or a baU? 5. Whether it was in reL^ 
from the top to the bottom ? 6. What was its diame-- 

ter or breadth? 7, Was it carried down into the moift 

earth, or water? S' What is the nature of the foil 
it enered? g. Did any other chimney, of Rack of 



r 

t. 

'chiiTOiies, finlain a ftro’is. 
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btfide? that which carried* the 


conductor: ai;d u'ccu ■i,v...s ir.c- 
firidteu ciiirnnicf. from the corn. 


dUlancc of each of tlij; 
c.ct-.u'r and was there any 


commuiiicatioii of load on the lid^e or root of the 
th.at might comieci fuch chimney, or part of the iioui'c 
in whicii a ftroke was received, with the condiKStorr 
lo. Whiat was the damage the iioiife fuilained; and how 
was the elecfricity conveyed to the earth? /fi i * Doth 
your lioufe ftaiid fingle r 1 2 . Is it lltuated on a plain, 

or on an eminence? 13. Had it rained before the 
ftroke; and was that part of the houfe on which the 
lightning fell, confiderably wetted at the time? 14, 
Did the wind blow toward that partof the houfe ? 15, 

When did the accident happen? 


LETTER L 

SIR, 

I RECEIVED yours of the 31ft uli.i in aiiiVer to 
which, pieafe to oblerve the following fketch of the 
top of the hondfe f aide tab, vii. fig. b»).. a , b , Cydj are four 
chimnies, about thirty-eight feet high, and two feet above 
the ridge of the houfe. / is the conductor, elevated about 
five feet above thetopof the chimney i it is made of iron, 
about half an inch dtameter,. tapering to a point, gilt. 
After being fixed to the chimney, eight or ten feet, it 
turns under the jroof to the leaden pipe (^), which carries 
the water from the gutters e, e, e, and goes down on th^e 
QUtiide of the houfe, till it reaches within four feet of the 

Z 2 a earth. 
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eartii. In the lower end of this pipe is put one end of 
a iqiiare roil of iron, about three quarters of an inch in 
breadth; the other end of the iron-rod refts on the 
ground, at the diftance of fix feet from the foundation. 
The foil is light mould. The houfe ftands fingle, on the 
Weft fide- of a hill; the front toward the hill. On the 
to}i of the hill, at about forty rods diftance, is a wind- 
mill, wliofe bottom is nearly as high as the top of the 
hoiife. About two of the clock in the morning of 
June 17, 1774, after thundering for fix or feven hours 
at a diftance, and coming flowly on, there being little or 
no wind, there came three amazing ftrokes. It rained 
extremely at the time; but ceafed immediately at the 
laft ftroke, which ftruck the top of the chimney {b) the 
fiirtheft from the condudlor, and broke it down to the 
lead {b), where it divided ; fome up and down the rafters 
(/, /,3 breaking and Iplitting both tiles and rafters into 
thhufands of pieces, and throwing fome of them to a 
greM diftahee, till it reached the gutter (e), which was 
foil of' water. ' Afiothet part, Or dMfion of the explo- 
fioh, broke the mortar dowm to the lead on the cornice 
(i, kj i,} ; which lead goes round the front of the houfe. 
Through this lead the lightning pafled quietly, till it 
reached the chimney (c), and broke the mortar on that' 
chimney, till it reached the lead adjoining to it ; through 
letd:it*pafied quietly, and then broke the tiles to 
therlep 4 .<ip,,tJiqGhimne (d)i and from thence it pafiTed. 
to thq,g^te| o)f;|e^en pipe j. and there, uniting; with the ' 
other divifion of the explofion, it pafled down the leaden 
' ' ^ ' - ' ' ■ ■ ■ ■ . . ' ■ pipe- 
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pipe to the iron brir at the bottom; where, by an explo- 
jfion, it huril; a hole in the pipe, in palling from one me- 
tal to the other; and then went dov/n the iron rod to the 
ground, flowing with water. It feems to me, according 
to the lituation and direction of the cloud, being nearer 
to the gutters than the conductor, that they atTted a: con* 
duclorsi and that the conductor itfelf was not in the kaft 
affected by the ilroke ; and that had there been conduc- 
tors on die chimnies {a'm.db') they would have ccnveyed 
the elecdric fluid to the ground, without any damage to 
the hoafe : or had there not been a continuation of me- 
tal from the gutters, See. to the earth, it would- have da- 
maged the houfe all the way down. There was another 
diviflon of the explofion. which, I imagine, came down , 
the chimney, and llruck to a bell-wire in the paflage, 
and dsitroyed the wire to its end, which happened to be 
juft within-fide the wall, where the water-pipe was with- 
out; and there it made a fmall hole, in the joint of the 
bricks of an eighteen-inch wall, to the pipe; and then 
palled to the earth with tlie reft, i think -this accident is 
no proof whatever of the preference of balls or points 
as terminations of conductors. Thus, s i r, X have en- 

deavoured to anfwer every one of your queries; which, 
if fatisfaftory, will give pleafure to, &c. . , 

N. B. irhe'prickedXihera^theflgure'-flieivs whereihe 
lightning paired quietly, having' a fufticient fubftance' 
of metal to pafs tlirough. irarved' ime fliews where 

it broke every thing. The diagonal lines are all lead. 

V ■ LETTER 
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X E .;T T E E I!. 

SIR, 

I H A V E received your two lall; ; and can ailiire you. it 
is with great pleafure I anfwer any qiieftioii you iliall 
be pleafed to ailc. In anfwer to your firll and iecond 
queries ; ’i:ideUcet^ What is the breadth of the hoiife? 
and what is the diftance between the extreme part of the 
chimney {¥) and the conductor? The drav/ing I feiit 
you is a fcale of one-tenth of an inch to a foot, or nearly 
fo.^v. 3d. The iron rod in the pipe is only a large 
rujly /pit put in, a fcAV inches, pfo tempore. The place 
w’here the leaden pipe is burften, is even with the point 
of the fpit; very little melted, but broke open with the 
exploiion. The pipe i& hent outward, about a foot at the 
lower end, to carry tlie water from the houfe; the hole 
in which, and the point of the fpit, are near the middle 
of that pB>j6!i|ingptait<i^ the pipe. No vifible alteration 
appearedomtlie rufty fpitby the lightning having paffed 
through it. The lower end of it lays on, not in the 
.earth. :I am, &c. 

Then, the breadth of the honfe is atxmt twenty-nine feet, and thc- 
t'dijlaace between the fartheft corner of the chimney (^) and the cond«S:or, 
fdity-jiiae, or fifty feet. w. heni.ey. 


1 JrtXiOlv 
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THESE letters containing a fatisfaiilory ajifwer to tiie 
queftioiis which precede them, the following remarks 
naturally prefeiit themfelves. i ft, A fliarp pointed con- 

dudor did not, in this inftance, invite or draw down upon 
itfelf a ftroke of lightning. adh*, Such a conductor, 
elevated five feet above the top of one of the chimnies, 
to an houfe of this dimenfion, may not perhaps be fuf- 
ficient, by its fiient attractive force, to protect the whole 
of Inch a building from a ftroke; efpecially when a 
chimney, a blunt bodvj wetted with the rain, ftanding at 
fifty feet diftance from the conductor, and being within 
five feet of its height, is in actual coiitad with fo large, 
though irregular, a communication of metal, leading 
from the chimney diredly to the conductor; though, in 
this inftance, it flioiild be remarked, that the eondudbr 
itfelf -ivas not in contact throughout; and it is, for that 
reafon, a very exceptionable cafe. sdly, Two fiich 
conductors; one, for inftance, on the chimney (.d), where 
Ibis was placed; and the other, on the chimney (^), which 
■was ftricfceii,.wfith,a communication 'of lead behv'een 
them, would probably have protected the houfe : but a 
conductor on each chimney would certainly have fecured. 
the whole .building eftectmlly ^ ^ 4thlyj • As'the three 

branches' or'diyifibns of the lighthing all concentiated 
.upon an iron: bar, tbrei qmrters of an incb fquare, and 
produced no fign of heat in it, ait iron bar of that fize 
feems to be fully fuliiicient for the purpofe. There ap* 

(i) This nicth-xi, I aa irAraicd, Mr. haffesdek hath ’attr’.y adopreJ. 

/..* b. pears. 
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pears, horrever, to have been two defects in Mr. haf- 
FEXDEx’s coRciiictor: 1. The leaden pipe and the iron 
bar at the bottom were not in contact, a. The iron bar, 
or a thick plate of lead,lhoiild have been continued down 
into the moift earth or water; and had not the earth, as 
Mr. HAFFENDEN obferves, fiowed with water, at the time 
of the accident, the want of this precaution might, per- 
haps, have been attended with fome damage to the foun- 
dation. I have been thus particular in my inquiries 
into, and remarks upon, this fadt, as I think it of great 
importance to thofe who eredt condudtors, to be inform- 
ed of every defedl in the conltnidtion, and of the dan- 
gerous conieqiiences thence arillng. 

P. S. In Mr. HAFFENDEX’s fecond letter, he obferves, 
that the bell-wire, mentioned in his firft letter, was brafs; 
and that fo much of it as went through the paflage w'as 
painted: and the painted part, he fays, was not de~ 
‘ftroyed; but the paint was loofened on the wire, without 
being broken off, like the ioofe lind of a tree ; which re- 
fembles the effedt of the artificial eledfricity, in an ex- 
periment of IMr. KixxERSLEY’s, where a wdre was, by a 
great explofion, both leflened in diameter, and extended 
inJength. The other part of the wire, which was not 
painted, except a Ihort piece at the end, fome\?hat larger 
and of iron, was entirely melted. Query, If the wire 
before fpoken of had paffed tlirougli a ftone, particu- 
larly a wet one, inclofing it firmly, would not that ftone 
have been fhivered to pieces ? 


XXXIIL Of 
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XXXIII. Of the torpidity of Sv.’aliows and *\lartliis. By 
James Corniflij Surgeon, at Totnefs, Devonihire, in 
fundry Letters to the Honourable Daines Barrington, 
F. R.S. and Dt\ Maty, Sec. R. S, 


LETTER L 

TO DR. M A T T. 


s I R, Totnefsj Feb, 3, 177 5, 

Pwedds, ^Miy A S it lias long been a dejlderatum among 

Jf\. tjie naturaiifts to decide, with cer- 
tainty, W'hether fwallows and martins remain in a torpd 
Rate during the winter, or are birds of paRage ; I Riall 
make no apology for troubling you with this letter, as 
it determljies one part of the queftioii, aS I imagine, 
beyond doubt. In the beginning of November, being 
fiRiing on the banks of the river Dart, which runs at 
the bottom of a very fteep hill, from the fide of which 
projeR feveral, , large' rpcks,^ overgrown’ with ivy and 
thicket; ■ was at once fiirpri^sed With the fight of a great 
number of ihartins. , Now the^feafon of the year being 
Ib advanced, I defifted from my amuiement,that I might 
the more carefully obferve the birds, which, I concluded, 
VoL, LXY, A a a ■ had 
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hr-d been, brought out of their winter quarters hj the 
nnenels of the afternoon, it being remarkably pleafaiit 
and warm, for the time of the year; the Sun at that 
time darting its rays diredlly againft the rocks, juft 
oppofite to which I had fixed my fiation. They conti- 
nued to flit to and fro for near half an hour, keeping very 
near together, and never flying in a direcfl line above 
thirty or forty yards, and never, w'hen at the fartheft, 
above a hundred yards diflant from the rocks ; clofer to 
which they now, as the Sun low-ered, began to gather 
very fail. Their numbers now leflened confiderably;, and 
in a very flioit time they all returned into the fiflures of 
therocks, from, whence they had been induced to venture 
out ,by the -vvarnith of the evening. I was particularly 
careful to obferve if there was a fwallow amongft them ; 
hut .there, was not one. Of this I am certain ; for they 
- were feveral times within the of tw'enty yards 

fmrnt^jPlaces wheje Lftood. I \yas the more attentive 
tp,t:hls_,^a§,I:i^ai^ "^eqiVirqp^tec^y afliired, by many^ mafters 
jnfjhe-^rrlxadej tfiey 'copflantLy ,faw every 
autumn, as they failed.up the Medkerranean, vaft flights 
of /wallows, bending their eourl'e tow'ards the South, 
f joni ■which there is the flrongeft reafon to, believe, that 
thei'e birds, during thehrinter months, do feek a -warmer 
. climate ; tiioiigh Mr, BuyF.pN has, for \yant of politiye 
eyMepcCj left that point undetermined. The above 

I, am, at all times ready to atteft the 
tn.kh,,,„ .fettirQg,.:t'iio '^qhqlliqn,,,, relative to ' martins, be- 
yond any doubt, is the heft apology I can make for 
, ■ ' , ' ' ' ' the 
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the liberty I have taken in troubling you with it. If 1 
have not been fiifficiently drcumfrantial in this relation, 
I iliall be at any time willing to aniwer any queries you 
may think proper to favour me with. I am, See. 


LETTER II. 

TO THE HON. DAINES BARRINGTON. 

SIR, March 31, 1775. 

I s H O U L D not have deferred a fingle poft acknow- 
ledging the receipt of your favour of the 1 9th ult. 
if I could fo foon have procured a fecond pemfal of 
your very interefting paper, publifhed in the LXIId vo- 
lume of the Philofophical Tranfaftions, in which you 
have thrown fo much light on the fubjeft, from the in- 
veftigation of which I derive the honour of your cor- 
refpondence. The feafon, as you obferve, is arrived 
when fwaliows and martins' do ufually begin to make 
their appearance; but there has not yet been one feen in 
this part of the country, probably from the uncommon 
coidnefs of the lealbn; but you may depend on my 
taking every method in my power to fulfil your requeft, 
fo far as to get Ibme of the birds ftiot, as foon as they be- 
gin to iffiie forth from the rocks, where they have un- 
doubtedly remained in a torpid Rate fince the month ([rf 
November laft. I am informed by a perfon who under- 

A a a a flaiicb 
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Hands blowing rocks, that it is almoli; impoffihle to come 
mt the bottom of the fifllires of thcfe inqueftlon. It coiiM 
not he done but by gun-powder, and then at a great ex- 
pence, and not withont danger of deftroying much, of 
the field above; befides, the force of the powder per- 
vading every hollow, would inevitably annihilate the 
birds, and fo frnitrate the end of oiir labonr. I conceived 
the. idea of deftroying the rock in its full force, at the time 
when the martins entered it, as I concluded, for their 
winters dormitory; and believe, that had the weather- 
continued favourable, I fliould have actually attempted it : 
but on reflection it did not appear, that the difcovery 
would have been adequate to tfie^ diflicuity ajid expence 
that would have attended . it. For there is, certainly no- 
thing more extraordinary in.: findfiig martins, in a ftate 
of torpidity,, than dormke or bats, which are animals 
equal in bulk, to ,the:,fwallow, or martin. Dormice are 
foequentiy found. dead to. all appearance in the winter 
m i'cM' tedge^i^.'-.Kad'iwn „cm ;prQc-piie-.bat:a af aii:times, in 
an7mnmher^’i»mitfebterta»em*s ;pla.ce, cal-kd Kenfs 
Hole, near Torbay,, blow if tl^. examination of , the in- 
teftiiiai tube of one of thiS' tribe of mungrel' animals in 
a torpid, ifatejihould: be thought worth attending to, it 
can be done-' at any.tia^-.. .' E,ats>, indeed,, are fome,tinie's- 
feen ki„wiarer, "in very miM'. weather;: tIm,ughnQnq 
made:' their appearance, .with .us, , And,, I am. ready 
dio,u,jd 'require^ thatT- have^ fe,en 
martini.m mthc rwnths: of ;Deoemhei[ ','aiid ■ J a^*- 

niiary ;. .to Jmve'ifeen, a 

„ „/ . fwallow 
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fvr-allow in the ’.vinter. Upon the whole, i G.'.nnot help 
thinhing my o\a'ii evidence, with, refpect to the martin, 
to be abiblutely conclnilve, as is likewife tlie tefrimony 
of Mr. STF.vi'.xs raid Dr. pye; though it is to be regret- 
ted, that theie gentlemen fnoiild have left ruiy doubt, 
whether the birds found in the mud trere fwallou's or 


martins? And Mr. kleim, in his paper Be HBcr/mC'{I:s 
Hirundmuniy aiferts, that his father found three black 
martins or fwifts in an old oak during the winter, v.-irich 
on being laid before a fire, foon recovered fcrength 
enough to fly about the room, though they dic'd foon 
after. The objection which has been brought againfi 

the opinion, that thefe birds do remain torpid during 
winter, is, that all birds do moult once in a year, anr' 
fwallow's do not moult with us. Now this argiimeitt is 
of little weight with me; as I am of opinion, that lio 
bird that is to remain in a torpid ftate during winter, 
can undergo the procefs of moulting; for it is proba- 
ble, if I may hazard fuch a conjecture, that the great Ion 
of blood, which other birds fuffer during th.e change 
of theif "feathers, is faved by nature, in birds which, 
undergo afbte of torpidity, for their more effectual pre- 
iervatk)n in fuch a ftate. And I hare known many in~ 
pf hiB4srkept-.,inj<i^ge& th?lf hayc not tTOUited fora 
fegfhflS; ■fetaineddiis fung 

m the winter. At- 

tempts haV'oboen:hiadf!,’to bring on a r-orpid ftate on the 
birds in queftlotbby eonfiiilipg them in a cold, cedar i but 
The force of this objeclioii feem^to^be 


6 , 
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irtil when w'e confider, that in this lituation the birds 
mult be in continual fear, and confequently not difpofed 
to make that change, to%vhich inftindl has dire< 5 led them, 
for their prefervation and fecurity; finceall their attempts 
are to get out of confinement, as long as they have any 
fpirit or ftrength left; and when thefe are exhaufted, 
they die in courfe : and, I think, this ftate muft be in- 
duced by a difpofition in the animal itfelf, and cannot 
be brought on by compuifion. I hope I fliall be fucceff- 
ful in my endeavours to procure fome of the martins at 
their firft appearance; as the being any wayinftrumental 
to oblige you wall be a very great fatisfadtion to, See. 


LETTER III. 

TO THE HON. DAINES BAERINGTON. 

SIR, Totnefs, May 9, 1775. 

I C AN make no other apology for having fo long de- 
layed wTiting to you, but a defire to get as much in- 
formation, as would make my letter worthy your perafal ; 
and if fafts, as well eflablifhed as the nature of things 
can well admit, are allowed to be of any confequence, I 
hope I have not entirely failed of fuccefs,. Mr. tri s t, the 
|»elent recorder, and late member of parliament for this 

town 
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town, afTiires me, that he once faw many martin? in the 
winter, about Chriilmas, flying to and fro under a 
large rock, not more than a mile from Totnefs, and alfo 
near the river, vir. deves., a reputable faniier, is ready 
at any time to make oath, that he once found a fvrift in 
the church of Aihprington, in the middle cf winter; 
that he took, it in his hand, and though it fnewed no 
figns of life, he is certain, it could not have been dead 
but a few hours. He fuppofes it dropped from the roof, 
at a time when fome mafons were at work, repairing a 
breach. thomas didham alio affirms, that he once 
faw, on the a 6th of December, two fwallotvs or maitins, 
flying in a gentleman’s court of Syfferton; that it was a 
pleafant day ^ and tliat he then fuppofed that they hat! 
iflued from the old thatch-covering of the oiit-hciiies. 
But here follows a direef evidence, as to the torpidity 
of one kind of bird. Mr. wiat made oath, laft Sunday, 
ui the parilli church of Haberton, before me and a cre- 
ditable witnefs, that in the winter, and near Chriftmafs, 
he once found, in a hollow afli-tree tiien taking down, 

. a bird covered with a kind of down; that on handling 
it, it fliewed figns of life; that the two labourers udio al- 
filled in felling the tree, alfo handled it; that when they 
fijil: perceived the bird, it appeared to be dead, yet thf 
heat of their hands made it move brifkly ; and that this 
bird he believes to have been a 'chekow. ' 'JlS the flory of 
the ciickow plucking off his feathers, and remaining tor- 
pid during the winter in hollow trees, is generally be- 
lieved in this country, the eitablilhment of the laft ap- 
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peaSd tQ'meofcoiifiderable importance; and if I have 
ficceeded in this- point, Lhope you v, dll have no objection 
to the manner of aicertaining it. I would wifti to avoid 
a weak credulity on one hand, and obftinate fcepticifm 
oil the other. Again, Mr. ach APm, of Privy Garden, may 
be now living, to teftify the truth of the account of the 
torpid martins, which he faw taken out of the banks of 
the Rhine, and which, in his letter to p. colli ns on, 
efqiiire, read before the Ptoyal Society, he fo particularly 
defciribes. Now to prove the torpidity of birds, w'e have 
the prefumptive etddence of Mr. tri st, dever, didham, 
and .myfelf; and the pofitive evidence of Mr. achard, 

“ 0r. PYE, Mr. STEVENS, and Mr. wiat; all men of cha- 

■ ra^er, and incapahie of afferting an untruth. The 
ppiipiai df AkrsTOTLE, that Tome of the fame fpecies of 
iiirds do emigrate; and that others do pluck off their fea- 

- tilers, and remain torpid durihgthe winter j cannot obtain 
Icrd^t: for we cannot fuppofethat 'thefe animals are go- 

■ itt-Miill^-'ihim'ediately con- 

'cerhk tlielr laW of 

nature, ind'epeiident of their wills or inclination. But 
then the laiv of nature muft be permitted to have its free 

I courfe. Reftraint deftroys the rule of adtioiis ; and there- 
fore, though M. EnFFON and others fucceedednotin their 
j^tehiptstobiingon torpidity mfwallows confined in cold 
^ ';celi4fs; ^et f haye' pleafed ihyfelf with the idea of con- 

old ones; 

" lih a or lattice, 

' i i h ‘ 
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in ^Yhicil there fhonld be a ijond. Probably the yonng 
birds, if the garden rrere large enough to find them 
■food, would not be uneaiy under their confinement. If 
this experiment fucceeded, it would be cmious to ob" 
ferve them in the different degrees of torpidity during 
the winter. The intefiiines might at difierent times be 
infpededi, and their analogy with thofe of the torpid 
bat carefuliy obferved. I have had an opportunity of 
examining the -cifcBra of feveral torpid bats. The in- 
teftiiial tube was perfe<5lly empty, except about half an 
inch from the anus^ where there was a little hard faces. 
The gall-bladder was filled with a pellucid, yellowifia. 
fluid. The ball of Fahrenheit’s thermometer being 
laid in the body of one of them, the heat of the blood 
at the heart raifed the qiiickfilver two degrees. In thi'ee 
others, opened at the fame time, no heat could be 
perceived, either by the thermometer or by the touch, 
Thefe experiments being made in the beginning of 
April, it is reafonable to fuppofe, that the bat which 
affected the thermometer, had begun to feel the ap- 
proaching feafon. I think there is reafon to believe, 
from the fmail quantity of faces in the inteftines, and 
from its being fo near the^mius, that thofe animals, when 
they find themfelves growing torpid, take fuflicient food 
to ferve them during the winter. All the animal func- 
tions in this ffate are carried on exceedingly flow ; but 
that they do go on, in fome degree, is evident from their 
emptinefs, emaciation, and ih.^ faces, which are found in 
plenty underneath the place where they hang in duffers. 

VoL. LX¥. Bbb The 



[ 35 ^ 3 

The birds, of the fwallow tribe r-;, which I have pro- 
cured, exhibit perfedl plumage and extreme leannefs ; the 
inteftines empty, except the gizzard, wliich contained a 
fubftance moft like fmall twigs or ftraws. Swifts have 
not yet made their appearance with us ; the fiiil that can 
be procured lha:ll be examined. The refiilt fliall be the 
fubjedl of a future letter, when I hope once more to have 
the hoiiour to fubferibe myfelf. Sic. 

(a) N, B. I had defired him to fhoot fome of thofc which firft appeared,, 
and examine their inteftines j as I alfo did with regard to tlic torpid liats, 

I). BARRINGTON., 


XXXIV., Dr*- 
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XXXIV. Befcriptmt and Ufe of a portable Wind Gage, 
By Dr. James Lind, Phyjician^ at Edinburgh. 


Recidc, May fiiTiple iiiftmiiieiit conlifts of two 

giafs tubes ab, cd,, of five or fix inches 
in length (tab. X. fig. i.). Their bores, which are fo much 
the better always for being equal, are each about y'^oths of 
an inch in diameter. They are conne<Si:ed together, like a 
fiphon, by a fmall bent giafs tube ab, the bore of which 
is ^th of an inch in diameter. On the upper end of the 
leg AB there is a tube of latteii brafs, which is kneed of 
bent perpendicularly outwards, and has its mouth open 
towards f. On the other leg cd is a cover, with a round 
hole G in the upper part of it, -^ths of an inch in dia- 
meter. This cover and the kneed tube are connedted 
together by a flip of brafs cd, which not only gives 
ftrength to the whole iiiftrument, but alfo ferves to hold 
the fcale hi. The kneed tube and cover are fixed on 
with hard cement or fealing wax. To the fame tube is 
foldered a piece of brafs e, with a round hole in it, to re- 
ceive the flieel fpindle kl, and at/there is juft fuch ano- 
ther piece of brafs foldered to the brafs hooi)^;&, which 
furrounds both legs of the inftrument. There is a finall 
fhoulder on the fpindle at f upon which the instrument 

B b b a refts, 
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J>reveiitt it from being blown 
off-^bO fpindlO 'by th^ Uiteli. T^be whole inftrument is 

by the wind, fo as 

always to prefect 'the month of the kneed tube towards 
it - it; by which 

if hl&y f»fe ^GifeWed iftfo-tlrye top of a poft^ or a hand made 
qiliphrpcfey i h^-lllcPMs Whole at' L, to admit a fmall le- 
'^er fof fcpe^^gi httO‘ Wood' with more readinefs and 
laeility- i 'A'tb^ionpate of bf&fs /I is foldered to the- kneed 
fnbe,jLlk>ub half 'ah' Inbh iabovei the, round hole g, fo as 
tb-preyent'raihfrdm faliingdfito it. There is likewife a 
crooked tube AB;(fig. 4 ;), to be put on occafionally ui')on 
the nsouth of the kneed tube t, in order to prevent rain 
being blown ‘into 'f he ihoutl^^ the wind-gage, 

whm it i& left^out: ali^night) Or expofed in the time of 
rain.' - ■ The i force Or of the \Yim\ may be 

afceitained byrhe aliiftance of this iiiftrument, by filling 
the tubes vhaiMuMi'Of wateiTand imfliing the fcale a 
httleiUf»t0ndcilW]ai^t#S4hoio'>Of fthe,:jfeale^ Wheir-the in- 
firUmeik isl hsald qjpipwpdnditruiarly^’ ^be on a 1 ine with 
the fuidaicebf thexwateiy in both legs of the w ind^gage. 
Theiatoment being thus adjufted, hokl it up perijen- 
chelllarly,^nnd^mrmngdhe.mouth bf the kneed tube to- 
wards the windjobjfetfvehow much the water is deprefled 
foyitmiftheonerleg, and hdw it is iWifed in the 
mhmi Thei&ip>ofJthe cwo ds -thodielght Of a column 
ofrwiitjerOTQkibk l^iwinthis sCapabie-'Ofi fbftaining at that 
thnerr ■todim5eiw>he% J^ to' tfeut wind, will 

hp^pr4ffiamppBi%:'-a the Wteight^of -a co- 

■ . lumn 
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iumn of wat€i*, h^^ying tfe^Jprface ttitat- 

is oppofed, and, its height; equal ^tp thejalt|tude.!pf:th,eppr 
liimn of water fufjtaijfted: by thp.windi.iaL 
Hence the force of fhe xyinA 'tipPA’ anyAq^.ylieiPishfe 
furface oppofed, tn it igjrppwnj niay bq eallly foaiidiriaAd. 
a ready comparifpn iAaT)56^nmdeAetwiiCtet]ic#re@gth. 
of one gale of wind and,, that{ oAartotherj^ byjttiojwin^ 
the heights of the colun^AS;oAwaterji wh^rtteeAi&^r&nt 
winds were , qapable of futaMiAgio on:1?b§;;feeight§ oflfhe; 
columns in each leg; wilfbOi^^A^lKPlAyidsd tAe.feg,»;ilre 
of equal bores; but uhequal^iffheA 
For fuppofe the:l^gs:.equ^lKiihAfbe <^l^mn;Ofrj\y|;^cf&e 
wind fuftains to,be;th¥e^.dA<?b^$>r)the.l 
which the wind hlo'vys.intejf^yiilol^ictepreffe^!^^ iayh 
and a half, be,lQW,Of ,an4jaAe^|uA!as,.rTOiehIahQjyeii^^^ 
the other leg.. Brut if vthf /-b.Of:^ Af 
wind blows into, he.doubJejthat AflfhAtlAyf 
in that leg will :be_,depreffe4,::onl5i^hlL;i®cb4'^’'di^ itis 
raifed twice as much,.; or two. in.GheS'jdri. thfe oth?|rr;‘.4nd 
vice v.erjd^xi: thefanie wind;, Mom .into fthe-finallerrlegi 
. it wiU'depfelsithe w^aterin^itittyoiiichfisi whjlii'ifc,iaiiS!s 
it only one inch in the other; ; ;; ; The .force of tiiefwind 
may be likewifc ,meafureduy.ith::this.inteiment;^hy, riilF- 
ing it until the water runs: orita-ttho hole «»v For if .ewe 
then lioUl:,it;Up to th#; figuantityrnf, -wa- 
ter wiU beiM®1\A'.,;^Mitairci^-M bnthidegs ofetlie inftrii-r 
- ment are of. theil^n^ ;thQ3te),yth,mh'€ightidf the icohiitin 
fuftained, w,ill> he double ^A^ei epiumn of water 

in either leg, or the fiim of what is W'aBtiB.gi»'bdttolEg£l 
. , But 
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But if the legs are of unequal bores, neither of thefe will 
give the true height of the column of water which tlie 
wind fuhained. But the true height may be obtained by 
the folio w ing fas uk e . 

Suppofc that after a gale of wind, which had blown the 
water in one of the tubes from a to b (fig-sO? threing it at 
the fame time through the other tiihe out at ig the i'ur- 
face of the water iliouldbe found ftaiiding at fomc level 
DG, and it were required to know wbat was the height of 
the column ef or ab, which the wind fuitaiu ed . In order 
. to obtain which, it is only ncccffary to find tlie licight of 
. the columns db or gf, which are conftantly equal to each 
other : for cither of thefe added to one of the equal co- 
lumns AD, EG, will give the true height of the column 
of water which the wind fnftained. ^ 

CASE I. 

■ Let the diameters ac, eh, of the tubes be refpe£lively 
reprefented by v, d; and let or eg, and or gf. 

Then it is evident, that the colurrni db is to the column 
EG as dx to d^'a. But thefe columns are cciual. There- 
fore, and confequently, 

EXAMPLE. 

If the diameters AC, eh, be relpedively lo and i, and 
AD or EG?: 2^,96 inches, A7 will he=,o396 of an inch, 
l x 3^96=3,96, w divided by 100, gives 


CASE 
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CASE II. 

Eat if at any inftant of time, whilfi; the wind was 
blowing, it was obferved, that when the water flood at e, 
the top of the tube out of which it is forced, it was de- 
prefled in the other tube to fome given level bf, the al- 
titude at which it would have flood in each, had it im- 
mediately fubfided, may be found in the following man- 
ner: 

Let <5 =ab or ef. Then it is evident, that the column 
DB is equal to the difference of the columns ef, gf. But 
the difference of thefe columns is as d'^b-d'x. Therefore 

c'-x -d^'b—d'-x', and confequently , x = 

For the cafes when the wind blows in at the narrow 
leg of the inftrument. 

Let ab = ef=^, eg or gf^db^at, and the dia- 

meters EH, ca, refpeffively =-d^ c, as before. Then it is 
evident, that the column ad is to the column gf as 
to d^'x. But thefe columns are equal. Therefore, 

d"'x-ad\ and confeqitently, x~-jc This anfwers to- 

CASE I. 

It is alfb evident, that the column ad is, equal to the 
difference of the columns ab, db. But the difference of 
thefe columnsis as . Therefore, d'x^bc"-c'x. 

Whence we get correfponds to case ii. 

As there is always a calculation to be made , fpr ev^ry 
' 6 ■ expe- 
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experiment when the legs of the inftrnment are of une- 
qual bores, I would recommend it to the makers of thcfe 
. iiiftriiments, to make ufe of tubes that arc equal, or at 
leaft nearly fo, that the error may become next to no- 
. thing, it being a thing very eafy to be done. In this 
manner we can readily determine the greateft force, which 
the wind has blown with, duringthc time the inftrnment 
has been expofed to its adlion. But as it may be fafeiy 
left alone, by ferewing its fpindle into the proper ftand, 

. or into the top of a poft, and as the wind never fails 
.. to turn the mouth of it towards iticlf, it is not neceffary 
: for the obferver to continue always by it ; for it may be 
allowed to ftand all night, expofed to the wind, without 
any inconvenience, though it flioiild even happen to 
-rain very heavily. However, recourfc can only be had 
to this method of ufing the inftrnment on fliore : for at 
>fea it muft always be held up in a i>erpendiciilar jxifition 
: in the hand, whether it be ufed when only half full of 
or when quite full ; which laft will be frequently 
^ found to' be the only pra<fticable method of afeertaining 
the force of the; wind during the night, when it blows fo 
hard that it is impoftible to keep any lights on deck. 
A perfon filling the wind-gage, in a calm place, with 
water, in order to- determine the force of the wind, in 
the way which I have been juft now deferibing, will be 
h) India^ne^ that it cannot give the meafurement cor- 
f4‘^^^’^E'findfuch..are|Hilfion'to arife from the 
e(3gey''dif'ttle-‘h^' as' to fiiftain a column of water in 
' die kneed tnbef half an inch above the 

level; 



I ] 

level: but by either blowing acrofs thf^-f^uiid :hqk, or 
moving his finger over it, he will fcon ht'ing.^hpjWa^r 
in the kneed tube to hand at the fame devei with' i^ by 
tijidng, off gradually the convex fufacer'of the r "water,, 
wi'iich projects out at the hole in tliefpmipf ahropor 
fpbcrtile. And this .efFect the wind very 'feoa_.prcdupe,s- 
itfl-l I'. There- ought . always to,- be a cover -on the, top 

c?f lao tube out -of which the water is_ expelled^ by the 
■v/iiid r, but it fliouid be made very thin. For if there be 
no ihc!i cover, and the mouth'of the kneed tube be Hop- 
ped, after the inftrument is quite full of water, in order 
to prevent the wind from having any influence in r aifiiig 
it, you will find, upon expofing it to a ftrong gale, . that 
in a very iliort time it wilj blow out perhaps half an inch 
of water. -Whence it appears, that a very confiderable 
error would arife from ufing the wind-gage in thisifate. 
But in all thevexperiments- which' I have made whh 
this inftrument,, whilft it ; had the covey and the round 
hole of .^ths of an) iueh; , in diameter in the ^middlepf 
it, I have not been able to difcover any error. The 
life of the* fmaif tubehf jComnaunicaflQn a b (fig,, „ x ,) fo 
check the undulation of the -watey, fp.f hat the beigfiypf 
it may be read oiFfroiii' the fcalfvwith eafe,. and’ cprtamty. 
But it is particularly defigned, to pyeyeht the water fepm 
being thrown up .to- '!a 
' the true height 

that, time toTuftainj!„fe<^. ftSiTeoewing ajfiucjden^ni'i^^^ 
whilft it is'Vibratingifilhel 

water in the .legs) of a^ fiphqn is.'Gap^hlejypj^,,t3|i^^ 
i ,,.Vox. ,LXV. ’ Ccc '"Into 
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iiito a vibrating motion like a pendnlnmr";; and there- 
fore, if a<5ledupoii when in the afcent,the height which 
it afcends to will come out greater than the truth; and 
lefs, if a(5led on in the defcent. 

The height of the column of water fuftained in the 
wind-gage being given, the force of the wind upon a 
foot fquare is ealily had by the following table, and con- 
fequently on. any known furface,. 


T A B. L E I . 


m^ht of the 

Force of the wind on 

Common cfclignatloii of 

'water in the 

the foot fquare in 

fnch a wmcL, 

wind-gage. 

avoirdupois pounds. 


xa/incheS' 

63,5, 


‘ xi' 

57,293 


' 1 : 0 : 

5^,083 

I'moft violent hurricane#. 

- 9 

46,87.5 

X 

8 ' ^ 

41,667 

very great ditto., 

i ‘ . ' ' , 

36,54s 

great hurricane- 


' 34 , 75 ' 

hurricane.. 


36,041- 

very great ffcormo,. 

4 

0 

00 

great ditto. 

.3 

x 5 ,e 3 S'. 

Itorm. 

3 

Xo, 4 i' 6 .. . 

very high windj,. 

' ^ ' 

.'5,308" 

high windh 

. , ■, 

3,604 

bi:ifk.g.ale. . 

^ ' 

.. . ' > 5 ^. 1 .. 

frefh.breeze. 

"^20: , 

,260 

pleafant wind. 

^40 . 


a gentle wind. 


(nj life IT; tlieor. xxxv# 
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EXAMPLE. 

If it were required to know the force of the wiiidj 
when the column of water fuftained was equal to 4^ 
inches. Then, by tab. i-. 

Pounds. 

4 inches = 20,835 

0,5 or 4- itich= 2,604 
0,1 = 0,521 

Sum 4,6= 2,3, 958 =force on every fquare fpoh 

Any change that can happen in the fpecific gravity 
of the water from heat or cold, will make no fen* 
iible alteration on experiments made with this inftru* 
ment. 

A cubic foot of water is generally fuppofed to weigh 
1000 Avoirdupois ounces; and from fome experiments 
made by Mr. musschenbroek it would appear, that be* 
twixt freezing and boiling, or m 1 80'’ on Fahrenheit’s 
fcale, it increafes only — = ,0117 of its whole bulk, or 
volume (i>). I cannot, however, find any author that men- 
tions at what precife degree of heat a cubic foot of water 
was weighed. M,r. fahrJenheit indeed made fevefal of 
his curious experiments on the Ipecific gravities of bo- 
dies when the water , raifed his thermometer to 48° ro. 
Now if wefoppofe the greateft heat of the water which 

(h) MCsscHEN- Natxir. tom. IL .pv -625* , - 

40 Tranfaftlojis, N® 383. , . 

, ■ C c c 2 tre: 
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we make life of in the wind-gage to be 90% which ex- 
ceeds 48° by 43, the greateft change produced will be 
only ,0027 or parts of the whole. So that if the alti- 
tude of the column of water fuftained l)y the w ind wxre 
even to be five inches, the part of this cfic<Si', arifing 
from the diminution of the fpecific gravity of the water, 
occafioned by the greateft; heat, will only anioiint to 
o?oi35, oi'Tslla P^tts of an inch, a change which can- 
not he meafured by the inftrument. It may be fome- 
times neceflary to employ other fluids befides iv atcr, par- 
ticularly if the degree of cold be below freezing: for 
then we muft ufe a fluid that will not freeze in the de- 
gree of cold in wdiich wc expofe the inftrument, other- 
wife the wind can have no influence on it, and the liquor 
freezing in the tube will break it. I fliall, therefore, 
mention a few liquors in the following tahlc. that will 
tinfwer the purj)ofe, as alfo fubjoiii a general method of 
reducing them all to one common meafure. But of 
all the fluids l am acquainted with, when the effedts of 
froft are to he feared', I know none better adapted to our 
purpofe than a fatiiratexi folution of fea-fiilt; fiiice it does 
not freeze till the thermometer falls to o degrees, and is 
a fluid con ftantly of the fiimc fpecific gravity. Spirit of 
wine, independent of its being more variable in refpedt 
of fpecific gravity by the influence of heat and cold, is 
alfo more or lefs. fo, as it is more or lefs readied. And 
although thedjue fpecific gravity were knowni at the 
beginningof the operation, it would even change during 
thD time of uffig it,„hy inaMbihg inoifture from the air. 
.b- " ' 7 ■ ' - ■ .■ ' ■' ' ' Let 
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Let w reprefent the weight of a column of water*, 
having its altitude meafured by one of the divilions on 
the fcale, and its bafe to any given furface whatever; 
and let n denote in general the number of thefe divi- 
lions which meafur.es the whole length of the column 
of the water which the wind fuftains. Then nw will 
reprefent always its weight, and will ferve as a common- 
multiplier for the fpecific gravities of all other liquors^ 


TABLE ir. 


Names of liquors. 

Specific 


Gommoa 


Weight meafiiring the 

gravities. 

■ 

multiplier* 

r 

forces of the wind.. 

Water, 

I^OOQ 

[. 

nw 

Sat fol. of fait, 

I5244 


• 


1,244 

Urine, 

I5O3O 




1,030 X nw 

Ditto, 

1,016 


^ nw 

i 


1,016 xnw 

Alkohol, 

0,825 


! 

i 

0,825 y. nw 

Proof fpirits, 

0,927 




0,927 X nW' 

8cc. 

&.C. 

J 


s. 

See. 8cc,.- 


E X A M P'L E.. 

Let w reprefent the weight of a column of water 
^th of an inch high, ftanding on a fquare foot; and: 
let;?2=8o=4iiiches.. Then (by tab. i.) nw is equal to 
20,833 Avoirdupois pounds. Therefore i,244x.2o,S33 
= weight of a faturated fdlution of fea fait- of the fame 
altitude. . and - the altitude of a column of a faturated 

S5244' 

folution of the fame, weighing. 20,833 pounds Avoi-j- 

dtipoly„ 
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^(iTLipois. w may reprefenl; a fquare yard, tlie furface of 
fad, &c. 

If the velocity and denfity of the wind in any parti- 
•enlar cafe were accnrately determined, this intonment, 
which gives its force or momentum^ would cjiublc us to 
afeertain the velpchy in every other eafe, the denhty be- 
ing known. For it from experiments, made by 

Mr. JA¥ES fKEnnspN, F. F. s. Pit the whiiiing-tabk, 
that its force is as the fqnare of its velocity. Bnt as the 
•denfity, which is one qf the data requifite for determin- 
ing the velocity by this inftrument, was not taken into 
cqnfideration in thefe experiments, all that we can do at 
prefent is to fuggeft the idea. 

ft m^y nptj perhaps, be improper to take notice, that 
evaporation will have fome effed: in diminiiliing the al- 
htude of the column of water; though its influence, for 
tjie mofl part, will be very inconfiderable. The more 
i^fsflBontly, therefore, the inftrument is examined, it will 
mtich the hoftot** If it be expofed to the adion of 
the wind, whilft it i happens to fnow, it will he neceflary 
to look at it frequently, leaft the fnow fhould choak up 
the mouth of the wind-gage, 

torad.of ielter^'frbm::W. lind to Col; b,oi|. Dated 
|i| , ■ ■ . ' : Edinburgh, May 2 6, 1 7 7 5 . " 

' ' ' 

rkf tabe fomewhat longer than that 
I lately fenf^:jOaK'.miB©'Li, For we had a gdehere on 
the 9th-'CWre^-:^|fe|iRhl^^ water 

‘ '' ‘'f ' ■'■'v' '' ' , ' of 
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of 6 ~ inches, whereas that I fent was not fo long. The 
force of this gale on a fquare foot was equal, to 34,921 
pounds Avoirdupois, and it has done great; damage tO; 
our gardens . W eft India hurricanes would require gag^ 
of a ftill greater length to meafure them. 
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XXXV. Jfironomwal Obfervaiions made at Ivcicefter. :By 
' the Reveread Mr. Liidlam, P 'icar q/'Noitor., ncarJMi- 
cefter. Communicated by the Aih'onomcr lloyul. 

Reddc, May ii, 1775* 

OBSERVATIONS FOR DETERMINING THE LATITUDE OF 

THE PLACE. 

Zenith, diftances taken with an eighteen, inch quadrant, 

made by bird. 


1774. 

July 3 

10 

14 

; ' AO.., 

Dmeonis 

on quadrautal arch 

y DracouifJ 
on r|uiulriuif.al arclu 

Decree s 
M. S. 

9 3 ^ 

9 ^0 

9 20 

9 20 

; 9; '20, 

Parts. 

S, V. 

^ Si 
* Si- 
I St 

I sl 

,1. ,, 5 |. ,,, 

Degrees. 

D. Rl.S. 

I 6 40 
r 6 34 

I 6 34 

1 6 28 

. I , . 6 27^/- 

I’arts of 96. 

P. S. V. 

1 1 7| 

I I 7i 

1 I 7| 

r ,» 7 i 

X. I 7} 

Mean’”' 

7, 


: ,;i. ' 6 3i,6 

: r I 7 tVa- 

1 

! 

June 30 
July 4^ 
9 

16 ’ 

^ 18,’ 

On arch of cxccfs. 

On arch of c'jcccfs* 

M.S. 

8 58 

8 50 

8 58 

8 58 
: 8 58 

S. V. 

* 4 i" 

X 4 |- 
X 4I 

I 4w 

r 4 t 

D. M. S. 

1 613 

I 6 6 

164 

I 6 6 

1 6 6 

P. S. V. 
1x6} 

t X 61 

t r (SJ- 

X I 6} 

I I 6| 

Mean 

8 56,4 

t 4 |- 

I 6 6,8 

I X 6||. 


■ N.'B, The fecoads were fliewn fey lEe micrometer fcrew, the frailional parts eftimated 
liytheeye. ... 


Reduc® 
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Reduce the parts of 96 to degrees, and take the mean 
between the zenith diftances fhewn on each fcale, and 
the zenith diftance of /S Draconis on the quadrantal arch 

i a i ' ’ 

will be 9 2,1,7, 2,nd on the arch of excefs 854, whence 

the true zenith diftance is 9 7,8, and the error of the 

line of collimation 1 3,8, to he fubtradted from the num- 
bers fliown on the limb of the quadrant. In like man- 
ner we fhall find the true zenith diftance of y Draconis 

0 / // . 

1 6 1 9,8, and the error of the line of collimation 1 3,5. 
If we fuppofe the apparent declination of ^ Draconis on 

0 4 it 

July 1 2th to be 52 28 52,3, that of y Draconis 

o 4 41 

51 31 41,7? we have the latitude from the former 
5 2° 3 8', and from the latter 52® 38' 

N. B. Some obfervations on thefe t^vo ftars in July 
1772, give the fame latitude within lefs than 2'", but 
make the error of the line of collimation 2 3^'' to be fub- 
tradted. I fufpedl the line of collimation is liable to 
fmall variations in portable quadrants, if not in all. 


Vo I,. LXV. 


D d d 


Zenith 
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Zenith, diftaiices of ct Herculis with the ftate of the 
barometer and thermometer. 


1774, 

Degrees* 

Flirts of 96* 

Barom* 

Therm . 


D. M. S* 

p. 

S.V. 

Indies. 

Degrees. 

June 50 

37 57 36 

40 

3 Ml 

29,7 

38 

July 2 

27 57 46 

40 

3 Hi 

2998 

65 

4 ■ 

37 57 40 

40 

3 Hi 

29,7 

56 

9 

37 57 41 

40 

3 Hf 

29,7 

55 

IQ 

37 57 36 

40 

3 Hi 

^9>7 

55 

16 

37 57 36 

40 

3 H -l 

3o>o 

6S 

18 

37 57 32 

40 

3 Hi 

30,0 

56 

20 

37 57 32 

40 

3 Hi 

29,8 

_58 

Mean 

^ 37 57 3774 

' 40 

3 H H- 

■ 

5 S,S 


The mean of the zenith diftances fliewn on the two- 


0 1/ // j / 

fcales of divifions is 37 57 32. Add for refracStion 43,4: 


a 

fubtracSt for line of collimation 13,6: and we have the 


o / 

true zenith diftance 37 58 1,8. Supjiofe the apparent de~ 

' ' ■' 0 J 

clination of a Herculis on July i zth to be 14 39 58,5^ 
we have the latitude 52° 38', 


Zenith 
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Zenitli diftances of the Pole-Star. 


! 1774- 

Degrees, 

Parrs 

ot 

96. 

Earoni. 

Thenn. 



D. 

M. 

s. 


s. 

V. 

Inches. 

Degrees. 

Nov, 

10 

35 

27 

56 

37 

6 

9i 

p 

0 

C/1 

31 , 


1 1 

35 

27 

55 

37 

6 

9l 

29,87 

3^ 


^3 

3 S 

17 

5^ 

37 

6 

9i 

30,20 

34, 

Mean 



35 

^7 

55>6 

37 

6 

9i 

30504 

32,3 

Dec. 

6 

35 

28 

8 

37 

6 

io| 

30,27 

30 


Js 

33 

28 

4 

37 

6 

loj 

3<5><^3 

44 

Mean 

35 

28 

6 

37 

6 

lOtV 

30,15 

37 

Dec. 

12 

39 

H 

0 

41 

6 

Hi 


,44 


13 

39 


4 


6 


28,86 

44 



39 

15 

1 

0 : 

41 

6 

Hi 

30,08 

38 

Mean 

_39 

13 

i»3 1 

41 

6 

Hi 

29>S9 

42 


Take the mean between the two fcales of divilions, 
and we have the- mean zenith diftances, as follows : 


Days of the month. 

Obf. zenith diil. 

Cleared of reB*. 

Nov. 10' 11 13 
Dec# 6 15 

Dec. 12 13 15 

D. M. S. 

35 27 49.5 

35 28 0,3 

39 H S9»3 

D. M. S. 

35 28 33,5 

35 28 44, 

39 H 46.7 ^ 


The mean zenith diftance of Nov. i o. 1 1 . 1 3 . cleared 

o / // // 

of refradion, is 35 28 33,5. To this add 7,5 for the 
increafe of apparent decimation between Nov. 12,. and 
Dec. I a. and we ^ve the zenith diftance on Dec. i a, (as 
derived from the obfervations inNovember) 35° 28^41". 

Ddd2 The 
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nfhie fame from tlie actual obfervations oiiDec. 6. and 1 5. 
is 35° 28^44''^ The mean of thefe two, correded for the 
line of colliination, gives the true zenith diftance above 

0 / it 

thepole5 35 2.8 a 8, 9. The obfervations of Dec. 12. 

13.15. cleared of refradion and corroded for the line of 
collimation, give the true zenith dillaiice below the pole, 

0 j a o y // 

39 15 33,1, whence the latitude 5.2 37 59? and the ap- 

o / // 

parent declination of the pole ftar,Dcc, 1 2th, 88 6 27,9., 
From all thefe obfervations we may conclude thcTafitude 
of (St. Martin’s church in) Leicefter is 52° 38', within 
very few feconds Fi'om fome obi ervations made with, 
an HADLEY’S quadrant of fix inches radius, and given 
in the Tranfadions for 1769, I made the latitude only 
52° 37' 3^'; butthofe obfervations cannot be fet in com- 
petition with thefe, either for weight or. number- 

Occultations of j/ and a Tauri, obferved at Leiceilery 
, : .Nov.' 1 8, 1774. 

Tim-e' 

hy the clock* 

Emerfion y Tiiwiv vi, 27, lo. 

Ihimerfion Gfe Tauri. Touched’ the limb,, xxv* 59 26' 

Vamfhed,^ xiv 59 jo 

EmerjGouis^Taim iiiflaataneous,, zvt 12 3B 

^ Iriie' oijfemiioiis w<|re*imde in Wigfton^^ hoipkal* adjoining to the churcL. 


The 
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Th€ following obfervations ferve to examine the cl(xk. 


Tranlits of the Sun. : j 

Day of, the 

ill wire., 

Time of the Clock. 


Month. 

Meridian. 

5d wire. 

1774 * 

M. S. 

H. M. S. 

M., S., 

Nov. 17 

43 jS 

XX in 44 

45 iii 


45 54 

46 43 

47 ' 30 , 

18 

43 50 

XXIII 44 39 

45 26 


46 85 

' 1 

46 57 j 

47 44 ■ 


Hence tlie- rate of going was conformable to mean* 
time. 

Zenith diftances taken with the eighteen inch quadrant,, 
to afcertain the abfolute error of the clock, Nov. 1 8,. 
Barometer 29,6 inches. Thermometer 33°. 


Time by dock.. 

Degrees. 

Parts of 96. 

Objecl:. 

. H. M. S. ■ 

D. H. 

P. S. V. 


vni, 0 o- 

6.7 III 

71 5 6 

c^-Aquilce. 

2 46 

67 35 -f • 

72 0 13I 

12 15 

68 59 

73 4 II 

j" (36 Aquilce, 

H 37 

69 20 

73 7 io| 

48 4 

$6 45I 

60 4 si 

1 

SS ' 

56 20|- 

60 0 13I 

> « Tanri*, 

53 23 

55 59I 

59 5 13 

J 

XI I 57 

55 

59 0 5 

1 

3 54 

55 3 

58 5 12 

r Geminoriiin. 

. 6 35 

54 39 

58 3 5 

i 

XVI 26 33 

58 45 f 

62 5 7 


29 49 

! 59 Hi 

63 I 8 

h‘ 5 ^^ 

> (X Tauii* 

33 . 9 

. 59 44 ■ 

i' 

36 15 

■ 6a iii , 

64 1 10 i 



Front 
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-From the mean of the two firft zenith diftances of 
a AquilEE the dock Avill be found to be flower than mean 
time 14!'. By the fccond pair of a Aqiiilaj, 1 3". By the 
next three zenith diftaiiccs of a T auri, 1 3'^ By the next 
th ree of /3 (.Teminorum, 1 6'', By the lall four of a Tauri, 

n 

17'/; the error of the line of collimatioii being 13,6 as 

a 

before. The mean of all thefe gives the clock 14,6 
flower than mean time. Hence, 

Solar time. 

Ernerfion of y Taun^ vx 4? 48,4 

laiinerlioii Tauii. Touclictl limb, xv rj 59,6 

Vanidukl, xv 14 3,6 

Emerilon a Tauri, inftantancous, svi 27 10, 3 

llic emerfion of ol Tatiri was obferved at Greenwich 

h 

/ fi 

at xvi 34 36,8 folar time. 

N. B. The irnmerflon of ^Taiiri (behind the Moon) 
which was obferved at Leiceffer, April a 8, 1770, at 

h 

/ 

IX 45 44 folar time, was alfo obferved at Greenwich at 

h ' . ' ' , ‘ 

ix 51 28,6 folar time. Sec Phil. Tranf. for 1770, 


XXXVI. Some 
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XX!XVL Remarks and Confiderattons relative to the Per- 
forma?tce of Amputation above the Knee^ by the ftn- 
gle circular Incijion. By Benjamin Gooch, Surgeon at 
Norwich. 


Redde, May 19, y 1 774 , 1 was aikccl, in confulta- 

‘ tion with feveral other furgeons, in the 

cafe of a bad leg, in a lad of about fifteen years of age,, 
belonging to the Belchamp-houfe of Induftry, in the 
county of SniFolk. The propriety of the operation above* 
the knee was indifpiitable ; and the fingle, inllead of the* 
double, incifion, which I propropofed to the confidera- 
tion of my brethren, was unanimoufly afiented to, and 
done in the following manner. 

After drawing up the teguments as far as could be done, . 
fixing them tight and very exadtly with a narrow band r®;, 
before ftraitening the tourniquet ligature, the operation 
was performed by Mr. revans, of Halefworth, wdio 
made the incifion quick and with great exadhiefs, quite 
round to the bone, Ileadily a;t once;, rather lower pofteri 
prly and internally than anteriorly and externally, as the 

(a) Tlic band may be aboxit, an inch broad, made of Crm linen cloth or, 
thih leather, fpread with common plaftcr; and in order to increafe its power, it: 
may have a flit in the middle, and be ufed like the uniting bandage. 

a 


band; 
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band diredtcdj in conlideration of tlie different attach- 
ment of the niufclcs. Tlicfc were then carefully dif- 
fered from the pcrioficuiri, and drawn up with the re- 
tradtor, as J formerly deferibed; fo that after the uic of 
the few, the end of the bone was lodged full ttvo 
inches in the miifelesri;. This manner of operation 
fiicceeded to onr wiflr ; leaving a flat, even flump, which 
was completely cicatrized in lefs than two months ; and 
with but little .exfoliation from the hones, as Mr. re- 
vans informed me : fiiicc that, he afliircd me, th^ it 
was the beft flump he had ever fecn, Avhicli he aferibed 
to the manner of amputating, and the treatment after- 
wards. 

The following method in this cafe was ufed to keep 
down the teguments and mufcles, during the cure of 
the flump, which I have pradtifed more than forty years, 
much to my own fatisfaeflion, and the approbation of 
many of my brethren. As flxm as the tenfion is over, 
and the wound well digefled, I apply a circular plafter, 
moderately adhefiye, four or five inches broad, with great 
exadnefs, near to the edge of the wound; and then 


(h) Sec Chapter upmt Aixiputations in my' Cafes ancl Remarks in Surgery, 
edit 2*; and what M, lo0Is'%s •upon tliis'ftibjeft, in die IVfcni. ilc IVkad. 
Roy. de Chirargie, toot IL ctIV* In tliekttcr of tvhichj^ tliiji cmiocot rvu;gcon 
memiom his having had compreffioii fucccfsfully made upon tlic crural artery in 
dxe groin, in .forae amputations that he performed, where there was not room to 
apply the tourniquet to the thigh. .The celebrated M. petit, many years ago, 
prefavedthe- life'clfiagentlema%<by inventing, a machine to ferve fitch a piirpic, 
on account of a twenty after having liad his thigh aiupu- 

tated higher up .than ordinary. 


affix 
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afEx to the whole breadth of it, at due diftances, Ex 
ftraight ftraps of the fame kind of plafter, of fuitable 
dimenfions, with flits in half of them, for their oppo- 
fites to be pafled tiirougii over the neceflary dreffings ; 
and an eafy well-adapted comprcfs of a fnfficient thick- 
nefs, having a piece of ftilF paper on the oiitfide of it 
diredfing an aliiftant to thruft gently and evenly down, 
with both hands, the teguments and mulcies, whilft 
I draw the ftraps properly ftrait, and fecure the ends 
of them when reflected, with a narrower circular plaf- 
ter. All this can be eaflly removed, and occafionally 
renewed at the time of drefling, letting the other circular 
plafter remain without renewal, as long as its adhefion 
effectually aiifwers the purpofe. And after proceeding 
in this manner, I generally find a cap fnfficient, with- 
out any bandage .w. . -- 

This is not the only inftance in which I have had good 
reafon to approve the fliigle incilion; and lliould it be 
found, by fnfficient experience, to anfwer the end in ge- 
neral, but as well as the double, in preventing a conical 
ftumpr<?;, as mentioned in my Cafes and Remarks in Sur- 
gery, it will indifputably deferve the preference; and 
though, fromwhat I have obferved,, there feldom is much 
projection of the bone attending the double incilion, 

(c) WBen.I madfc feme .remarks upon, amputation' formerly, I fiiould have 
advifed this method, from, its great utility experienced in many inflances. 

(il) 1 have been informed', 'by good' authority, that a refeftion of the bone 

is- no uncommon pra£licc aj> Parity to remedy this- inconTeraence,, ■ • 

VoL. LXY. E e e when- 
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when it lias been properly made, and the cure of the 
woiindjiidicioully coiidii6tcd; yet I have fometimes ob- 
ferved, iiotwitliftaiiding tlic ntnioft judgenicnt and at- 
tention, fomc appearance of want of niiiiciilar fnbftaiice 
to form a wcll-fliaped flump. And in whatever method 
an amputation has been performed, a very ilrait ban- 
dage Ihoiikl by all means be avoided in the llibfequent 
treatment of the wound, for obvious rcafons ; namely, 
becaufe it obftrudls circulation, and is an impediment to 
nutrition. I'he condition of the patient, the flate of 
the limb, and the part of it where the operation is fome- 
times found abfolutely neceffary to be performed, with 
other concurring circumftanccs may prevent the forma- 
tion of a good ftiimp under the moft fkilfiil manage- 
ment, whether the linglc or double incilion was prac- 
tifed, according as the furgeon fliall find reaibii to de- 
termine his choice, by duly exerciflng his judgement 
in this nice point. Confidering the different degrees 
of attachment and adhefioia of the mufcles, by means 
of the cellular membrane, if kept firmly together with 
the ilrait narrow band, as has been dcfcriiicd, it is evi- 
dent, they will be more evenly and regularly divided 
by the finglc than by the double incifion ; for when the 
mufcles are laid bare, if a ftimulus of any kind is ap- 
plied to their fibres, it is evident, they will contra6l more 
or lefs, according to their different attachments, and dif- 
ferent degrees of irritability : and for this reafon an even 
fedtion will not eafily be effeded, unlefs the whole inci- 
fion 
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fion be made at once, and as it were in an inftant, fo as 
not to allow fiifficient time for the irritation of the knife 
to take effedt upon the hare mufclesr<;;. 

( e) See two DilTertatioiiSj lately piabiiilied by my ingenious friend Dr. 
KIRKLAND, of Afliby de la Zoucli; the one upon the Brain and Nerves; and' 
the other on the Sympathy of the Nerves, and Irritability. I am alfo inclined 
to think, and not without the authority of experience, that amputation below the 
knee, by the fingle incilion, may be found preferable; obferving what has beem 
mentioned, and cutting the gajlrocnemim mufcle a little fliorter than the other 
oiufcles, as Mr, sharp dircfts in his Cliirurgical Operations, 


E e e s 


XXXVIL Con- 
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XXXVn. Concerning Aneuryfms in tbefbigb. Benja- 
min Gooch, Surgeon at N orwich . 


Rcdde, May i 9 > T N the cafc defcribcd in the preceding pa- 
jL per, we obferved a divifion of the femo- 
ral artery into two trunks of equal lize, running parallel, 
and fo near together, as that we could conveniently in- 
clude them in one ligature with the needle, avoiding the 
nerve, after railing them iq> with the difledling forcexrs, 
by a fmall portion of the connecting cellular membrane. 
And here we found no occalion to take rq> any other vef- 
fel. This makes the third inftance in amputations of 
the thigh, in which I have obferved fuch a lufus naturm 
in the arterial fyftem; hencel am inclined to think it not 
improbable that this has often happened, though I do 
not find it has been noticed by any other furgeon. The 
remark may x:>rove of fome practical ufc, as I have hinted 
in my Treatife on Wounds, p. 78, in refpcCl to aneu- 
ryfms in the thighs. It might indeed realbnabl y be 
feared, where there is only one trunk of the femoral ar- 
tery without a divifion, which is commonly fuppoled 
to be the general cafe, that the lateral and communi- 
cating branches would not fujfficiently enlarge, to carry 
on the circulation of the blood, and x)referve the life and 
ufe of the limb after the operation for an aneuryfm. 
a This 
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This point feems worthy of particular confideration; and 
indeed it proved the fubjedl of fome controverfy? in the 
cafe of an aneuryfm about four inches above the knee of 
a healthful young man (fuppofed to proceed from a fall 
a year before) in which my opinion was afked. Some 
months after, one of the furgeons concerned in the con- 
fultation told me, there appeared at this time no hopes 
of fucceeding by the operation for the aneuryfm ; and 
but little of faving the patieiifs life by amputation. 
It is not to be expedted that an operation of this nature, 
fo very precarious in this part, fhould in every inftance 
be attended with the fuccefs, which Mr. Leslie, “Sn emi- 
nent furgeon atCorke,had the fatisfadtion to experience, 
in a cafe, v^hich is related in the Medical and Phiiofophi- 
cal Commentaries of the Edinburgh Society, N° I. p. 
176. § a. The furgeon, however, ought by no rneans to 
incur cenfure for the unfortunate event, after having 
taken all prudent and probable meafures, to preferve his 
patient’s limbw. 


(a ) The celebrated cyprianus, who was profelTor of anatomy and furgefy 
in the univerfity of Franekcr^ and the moft fanSous Jithotomiftof his time, after 
fucce&fully perforniing the Casfarian operation at’ Lewarden, in which he found 
the fesias in the right Fallopian tube, wrote a letter, upon that occalion, to 
Sir THOMAS MILLINGTON, phyfician to Charles II.; and afterwaras he 
happily CTit that eminent phj^cian for the ftone, at the age of fixty-cightj ift 
London. In which letter, he earneftiy adihonifhes furgeons not to be intimidated 
by threatening profpe£ls, from undertaking' dangerous and difScult opcs aliens, 
left their reputations fhould fuffer fou ttant cff faccefs. Lhis -letter,. wiitten in 

French, confifts- of feventy. pages,. containing, lyuch folid, prafticat hnotvl^gc 

and was annexed to belloste’s 4 ':h- edition of his Chiruigien de hHdpitalj 
printed at Amfterdaro in the year 1767. 


From 
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From thefe confiderations, I communicated my 
tboLi wilts upon this lubjc6t to fome ot my biethrciiy 
wiiliin^- to have experiments made upon brutes, that 
mii^ht tkeitain as far as polllble, by analogy, a matter 
which appeared to us of great importance; and this mo- 
tive induced one of them, with the afliftance of a perfon 
of fuperior knowledge in the anatomy and dilbafes of 
horfes to refolve upon difleaing out of the thighs of a 
horfe and a dog, the firft opportunity that offered, the 
trunk of the artery to the length of two or three niches ; 
to obferve whether there was fuch a divilion of it, as 1 
have remarked in the human fpccies ; and then to treat 
the wound as after the operation for an ancuryfm, at- 
tending particularly to all the confequcnces. I his kind 
of lufus natum has been often found in the humerus, by 
aiiatomifts. After having engaged my friends at Nor- 
wich in this purfuit, fomething happening to prevent 
their carrying the defign into execution fo foon as they 
intended, determined me, with the afliftance of Mr. re” 
■VANS, whom I have mentioned before; to make the ex- 
periment upon a full-grown young fpaniel, and to keep 
a journal of the occurrences in confequence thereof. 

On January the 19th, 1775, we performed the ope- 
ration with very little trouble, having fecurely bound the 
animal to prevent interruption. W e defignedly includ- 
ed in the ligatures, with the trunk of the artery, a lit- 
tle above the middle of the thigh, the vein and nerve ac- 
companying ft, in order to render the experiment more 

decifive, 
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decifive, if it fucceeded, than it would have been, had 
the artery alone been taken in. We difcovered ho di- 
vifion in the trunk of the artery like what I have ob- 
ferved ; and having made the wound of a fulEcient ex- 
tent, we fucceeded at once in paffing the ligatures with 
the needle, without the leaft haemorrhage. The wound 
was anointed with frelli hog’s lard, to tempt the dog 
the more readily to lick it; and this application was 
often repeated, having at the fame time the whole 
limb embrocated with linimentum volatile^ which was 
well rubbed in. After the operation, the dog fhewed no 
hgnsof great pain, had no fpafmodic motions in the limb, 
but made no ufe of it, and we could feel no pulfation be- 
low the ligatures. On the 20th, nothing appeared wor- 
thy notice, only that there was a warmth throughout the 
limb, nearly to the fame degree as in the other. 21ft, 
A little oedematous fwelling appeared upon the leg; in 
other refpedts, as yefterday. 2 2d, Same appearances 
as yefterday ; begun to move the limb. 23d, Moved 
the limb rather more; wound looked well. 24th, 
Moved the limb more than yefterday; wound well di- 
gefted; oedematous fwelling lefs. 25th, The upper 
ligature came off; no iMmorrbage enfued. 26th, 
Wound in a healing ftate; he began to ftep upon the 
limb; oedematous fwelling quite difperfed. 27th, All 
appearances favourable. . 28th, The other ligatures 
came off, without any oozing of blood. 29th, The 
Tkvound contra( 5 ted into .a naiTow compafs, by virtue, of 

- his 
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liis own balllimic tongticr^J; no other application was 
made to the #ound or limb than mentioned at firft. 
3otli, No material alteration. 31ft, He idl'd the limb 
almoft as well as the other. Feb. 9th, Dr. d’o rb an, of 
Halefwbrth, who attended to the feqnel of this experi- 
.ment, ftriHly examined the limb with Mr. re vans and 
me; and we could feel no piilfation of the tnmk of the 
artery in the fpace,nor in the lower part of the limb, after 
the wound had been perfedly* healed fome days. The 
dog was then remarkably brifle. and lively, anti as altive 
as ufual, without any impediment in the motion of the 
limb ; and no fwelling remained in any part of it. 

, We kept the dog alive till the 2 5 th of March, and 
examined the limb attentively from time to time, with- 
out finding any vifible defe6l in it, or want of fenfa- 
tion. Then, it not being likely that any thing more 
remarkable fliould appear, while he lived, wc had 
him killed for farther inquiry. We had an apparatus 
ready for injection; but upon confideration, that care- 
fully differing out the parts where we had performed the 
operation, and then carefully examining them, might 
more eJfFecSlually anfwer our intention, we omitted the 
ufe of it. We did not find the aitery divided into two 
equal branches, as I have mentioned and deferibed in the 
human fubjed; but a ramification evidently appeared, to 

(b) See M. BELtosTE's Diffcrtation upon tlic healing Virtue of a Dog’s 
Tougue, in vol. 11 . of his Hofpital Surgeon. Sec alfo the note at p. 173. of 
my Cafes and. Remarks in Surgery, edit. a. 
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us much, enlarged, by what we ohferved in the othej' 
limb, which departed from tjie trunk at an acute angle, 
j Lift above where we paffed the upper ligature in the ope- 
ration ; and the fpace between the tw'o ligatures was filled 
up with a flefliy fubftance. Dr. d’qrban was alfo pro- 
fent at this examination. 


VoL. LXV. 
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XXXVn’L An Account of further Difcoverics in Air. By 

the Rev. Jofcph Prieillcy, LL.D. /■’. R. -V. in lA'.lfcrs to 
Sir John Priiigic, Earl. P. R. S. rind the Rev. Dr, 
Price, F. R. S . ' 


LETTER r, 

TO SIR JOHN PRINGLE, BART. P. 11. S. 

DEAR SIR, March 15, 177 5. 

Reekie, May 25 , y T AVING bccii pretty fortimute in the 
A. J. profecution of my experiments on dif- 
ferent kinds of air, fince the publication of my treatife 
on that fubjeit, I think it due to the attention with which 
you have from the firit honoured them, to give you fome 
account of what I have lately done. I know that every 
new difeovery, in any branch of natural knowledge, 
gives you plcafure; and it is peculiarly fiattcring to me, 
that y oil confidcr fome of thofc, which! have licen happy' 
enough to make, in a light of fome importance. As I 
have materials enough, for another feparatc publication, I 
fhall not trouble the Society with a particular account of 
myobfervations; but if you think proper to communicate 
to them the following very general account, as a mark 
of my refpe<R for the Society, as well as for yourfelf, you 
^ : will 
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will add to the many obligations yon have conferred 
nDoii me. 

-s. 

To the marine acid air, v/hich I had difcovered at the 
time of my former publication, I have now added three 
more ; viz, the vitriolic, the nitrous, and the vegetable. 
The vitriolic acid air is produced by boiling in oil of vitriol 
any inflammable matter, or almoft any thing that contains 
phlogiJion% as oil, camphor, fpirit of wine,, charcoal, 
and nioft of the metals. For though this acid feems to 
have no affinity with fome of thefe fubftances when it 
is cold, it affedls them confiderably, and particularly 
phlogijlon from them, when it is hot; and by means 
of the phlogi/lony of which it deprives them, it is early 
made volatile, fo as to affume the form of a tranfparent 
air, like that of the marine acid ; being as readily im- 
bibed by water, and as readily formmg a white cloud- 
iipon the admiffion of alkaline air. But the affi.nities 
of the vitriolic acid air with various fubftances, and many 
of the phaeiiomena attending it, are ftrikingly different 
from, thofe of the marine acid air.' I thought it a little 
lingular, that the folution of iron, zinc, and tin, in a di- 
luted vitriolic acid flrould yield inflammable air ; and that 
when boiled in the fame acid concentrated, they iliould 
cliiefly yield acid air, which is not at all inflammable,, 
and cannot be confined by water. This, however, is in 
faff the produce of the procefs; and the very fame as 
when copper, filver, or quickfilver is boiled in the fame 
add. From gold, platina, or lead, I was not ablg to pro- 
cure any air at all by this means. 

F f f a 


The 
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I'he vegetable acid air is as ealily procured from the 
conceotrat eel vegetable acid, as the marine acid air is from 
fptrk of fait ; and, I think, in greater cpiantity. I'his air 
alio is perfcikly tranfparcnt, is intrant] y imlihcd Ijy wa- 
ter, and makes a white doiul upon (he adird I'iioii of alka- 
line air ; tlioiigh fevcral of its properties arc exceedingly 
dlft'creiit from thofe of the marine or vitriolic' acid airs. 

The nitrons acid 1 have exhibited in the form of air, 
though only, as it were, for a moment ; tin.ee no iiiikl, 
tfiat I am acc|iiuintcd will), is capable of confining it. 
The more I confider the nitrons acid, the more avoiider.ful 
and incxhanftiblc the failed appears. The kinds of air 
which it forms, according to its various combinations 
with are, I believe, more nnmeronsthaii all the 
kinds that can be formed by the other acids. Many of 
the plnenomena which have lately occurred to my ob- 
fervation relating to it arc, to me, altogetlicr inexplica- 
ble; thougli I perceive certain analogies among tome of 
them. Upon this fulycd I llial] have a pretty long chap- 
ter. But^ to avoid being tcdiotiS' at prefent, I Ihall only 
obferve, that by boiling; vark>ns hai'<i lubitanccs contain- 
ing phlogiJloN., and cipcdally cliarcoal, in the nitrous 
acid, 1 get genuine nitrous air, the very hirac that I get 
from the fohition of various metals in that acid. At 
the time of my laft publication 1 had not a large biirniiig 
lent?; and as the focus of the mirror cannot be thrown 
nponhny thing in the form of a powder, or that requires 
a folid fuppoity my experiments with the folar rays were 
exceedingly incomplete. ■ I have now procured one of 

twelve 
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twelve inches in diameter; and tdie nfe pfrit has more 
than anfwered my higheft expedlations.. The man- 
ner ill which I have nfed it, has been to throw the- 
focus upon the feveral fubftances I wiihed' to- exa- 
mine, either in vacuo, or when confined by quickfil- 
ver, in veliels filled with that fluid, and flanding with 
their mouths immerfed in it. 1 prefently found that 
different fubftances yield very different kinds of air by 
this treatment; and though the reafons, or analogies, of 
the different products, in many of the cafes, be fuffi-' 
cieiitly obvious, and fuch as I had conjefftured a priori, 
yet in other cafes I am not a little puzzled and furprized. 
Various metals yield inflammable air by this procefs ; fe- 
veral faline fubftances yield fixed air; many metallic 
calces yield the fame, and fome of them a phlogijiicated 
common air ; and fome of the precipitates, in which the 
nitrous acid w'as employed, yield nitrous air, in one or 
other of its forms. But the moft remarkable of all the ^ 
kinds of air that I have produced by this procefs is, one 
that is five or fix times better than common air, for the 
purpofe of refpiration, inflammation, and, I believe, 
every other ufe of common atmofpherical air. As I 
think I have fufficientiy proved, that the fitnefs of air for 
refpiration depends upon its capacity to receive the pMo^ 
gijion exhaled from the lungs, this fpecies may not im- 
properly be called,, depblogiftkated air. This Ipecies of 
air I firft produced fxom nm'curius cakinatus per fe, then 
from the red precipitate of mercury, and now from 
red lead. The ttvo former of the fubftances yield it 

pure ; 
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pure; blit tlie red lead I have generally met with yields 
a greater proportion of llxcil air aloirg with it. Another 
quantity, however, gave this air and liardiy asiy tiling 
clfe. On what this difference depends 1 cannot tell ; but 
hope to be able to invchigatc. M'hat this air is of that 
exalted nature, I firtt found by means of nitrous air, 
which I conftantly apply as a tell of the litnefs of any 
kind of air for refpiration, and which 1 believe to be a 
moft accurate and infallible teft for that purpofe. Ap- 
plying this teft, I found, to my great furprizc, that a 
quantity of this air required about live times as much 
nitrous air to faturate it, as common air rccpiircs. Com- 
mon air is diminiflied about one-fifth, by a mixture 
of one-half nitrous air ; but one quantity of tlris air was 
diminiflied one-half, and another two-thirds, by the ad- 
dition of twice as much nitrous air; and three times the 
quantity, left it little more than it was at the firft. A 
candle burned in this air with an amazing llrength of 
flame; and a bit of red hot wood crackled and burned 
with a prodigious rapidity, - exhibiting an appearance 
fomething like that of iron glowing with a white heat, 
and throwing out fparks in all dii*ciSlions. But to com- 
plete the proof of the fuperior quality of this air, I in- 
troduced a moufe into it ; and in a quantity in which, had 
if been in common air, it would have died in about a 
qhartfer of an hour, it lived, at two different times, a 
whole hour ytind, was taken out quite vigorous; and the: 
remaining air appeared: by the. teft of nitrous 

air, as good as common ah. This experiment I alfo re- 
peated, 
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peated, and witii nearly the fame fnccefsj with another 
rnoiife, and another quantity of this air, the virtue of 
which had been impaiired. Examining ail the degrees 
of the calcination of lead, I found nothing but fixed air, 
or a little phlogi/ikated common air, till I came to majii- 
cot, which is a ftate that precedes the red lead. This gave 
air about twice as good as common air, and the litharge, 
w'hich follows the red lead, gave fixed again. Roman 
vitriol and fedative fait yielded air which was, as nearly 
as ];)oiiible, of the fame degree of purity with common 
air. My conjedlures concerning the caiife of thefe ap- 
peai’ances are as yet too crude to lay before the Society. 
My prefent ideas of the laft mentioned fa<Rs are, that, 
together with other obfervations which I fhail lay before 
the publick, they afford fome foundation for fuppofing, 
that the nitrous acid is the bafis of common air, and that 
nitre is formed by a decompofition of the atmofphere. 
But it is pofiible I may think otlierwife to-morrow. It 
is happy, when with a fertility of invention fufficient to 
raife bypothefes^ a perfon is not apt to acquire too great 
attachment to them. By this means they lead to the dif- 
covery of new fadts, and from a fiifficient number of 
thefe the true theory of nature will eafily refult. 

I have made many other original experiments of a 
mifcellaneous nature; but I fhall not take up your timC’ 
with the mention of them in this place. If this imper- 
fedl communication gives you, or the Society, any fatif- 
fadlion, I lliall be very happy, and fhall be encouraged to 

profecute 
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kiq«.irie(? as much as my leifurc fiom 

Will fitlokt, 1 am, Fic. 

* 

U i 


T T E R 

”* * C« i ^ ^ ^ 

-tq' the rev. dr. price, f. 


li. 


R. S. 


DEAR SIR, ■ A]>in r, 1775. 

A S you arc plcafcd to intcrcft yonrftll iu my cxpe- 
ments, I hope it will give you fomc plcafurc to be 
informed, that, 1 tMnkpfTTiTTCir waf. moi c luce crsliil than 
I have been in the few days that I have been able to at- 
tend to thefe matters, fintemay return ^nto the country. 
By the heat or the’fiamc 01 a candle, 'ind catching the 
air that Ac 

in my late 1 reatiie, I get the pure airldilcovercd m Lon- 
don in great plenty, from a variety of cheap materials; 
? but many cai^iy ftibrtaiices 

. i 7 Tjoijf|jen #4 fy^tiflilpiyiiKjfihteiaiidttlried, as thalh and 

■demQnRrate& that red lead, mercu- 

acid from 

MidiiiiS effcntial among the 

irfesSKTOpetfe^iaieatmofphcre. From 

moiitened with 

ifea-modifibation 

nitrous acid,an^ ^45>me meafur6«:counts for the 

exigence 
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exiftence of fo miicli fixed air in tlie atjEnol|>here. I l>elieve 
this experiment is the firft inftance of the? prc>|jel* gene- 
ration of fixed air from other j«‘indples. What we have 
got of it hitherto has been hf diflodging it from fub- 
llances, that were fuppofed to contain it. Notwith- 
llanding red lead yields fb pure an air, paint made with 
it dimi-nilhes common air, and makes it noxions, asmnch 
as white paint; which feems to prove, that it is the oil, 
that yields the pblogyion-t which injures the air to which 
it is expofed. 


h E T T E R HE 

TO SIR JOHN CRINGLE, BART. P. R. S. 

DE^ si% JLondbn,May *5, *775. 

A s I 

neral review of my late obfervadcais mi air, with- 
out troubling them with a detail of my ex| 3 mii!iepfcs, | 
beg you would lay before them the i^owing jKir&u-* 
lars, in addition to thofeooittained ih the letto* which f 
took the liberty to wrhe to yoti, d:^ed March 15, and in 
the extract horn that to Dr< PRICE, dated April 1775 ; 
fubmitting the whole! to^ the difpdfal of the Sdri^y 
VoL. LXV. Ggg I hare 
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.1 have foiindj that the earths of all dcnomijaa- 
tioits, evea the cryftallmc and the talcky, winch are 
thought to be ipfolrtble in acids, yield a xyurc ckp/Jo^ 
.g'iflk cited aifi when treated in the inanner mentioned in 
my former letters; but that the calcareous earths, and 
llime of the earths of metds, as red lead and tlic flowers 
df ,?ihc, . yield, it fii the greateft plenty, Upon the 
’^hole, I thhih> if TOY fa?fely be concluded, that the pureft 
air is that which contains the Jeaft pblogijlon : that air is 
impure (by which I mean that it is unfit for refpiration, 
and for the pui'xjofc of fupi)ortingflame)in proportion as 
it contains more of that principle ; and that there is a re- 
gular gradation from depblogi/Hcated air, tlirough com- 
mon air, m.6. pblogi/licated air, down to nitrous air; the 
laft fpecies of air containing the moft, and the firft-men- 
tioned the leaft pblogfjhn poflible, the common balls of 
them all being the nitrous a<.:id ; fo that all tlicfc kinds 
pf^^iy differ chiefly in the quantity of pbiogijion they con- 
|;^i.|q,;,thohgh>with,refpeA to nitrous air, thpra- I'ecms to 

the mpdppf combirtAflbh# :By 
^ttendingdp th|v.;<iiM#thyipf. pbiogijion contuine’il in flie 

of, nitre is mixetl,.any 
f f -|n||y,|.hf :P®p 4'W^# > pjeaflu'c, ■ and 

mfhe difterent 
;irdcpf§,,; ..,^hite. yield an 

btit the ieaft hh of eharcoai in the- 
apfl ififhere he ..-much’, charcoal 
in theip, wdh , b<^|ftrpiigly thirpns,. 
'?l^''Fll^®^9menra>of de^jp#%n (which h^;;hQeQ;ayery 
, ' , ■ ' * " ' puzzling 
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puzzling appearance in chemiftry) admit of a very eafy 
explication l>y the help of my late experiments. It is 
generally fuppofedj that in this cafe a fulphur is formed, 
by the union of the nitrons acid and the pbhgijion of 
the body with which it is detonated ; which ftilphnr is 
fo inflammable, that it cannot exift a moment ndthont 
decompoiition t and it has beOn thought, that in tlfe pro- 
cefs of making the ctyjjus of nitre, the acid is intirely 
deftroyed or changed. But, iii both thefe cafes, I have 
no doubt, that the acid enters into the compofition of 
fome of the kinds of air which are generated upon thofe 
occalions. I once mixed a quantity of the ore of idad 
With fpirit of nitre, and when' it Was dry, put it into a 
gun-barrel, filled up to the mouth with fand, in order 
to colledt the air that heat would expel from it, in the 
ufiial ihanner. The production of air was vefy ^eat 
and rapid; and when the heat became cohfiderable, all 
the contents of the gunr-baf rel were exploded with great 
violence, and a loiid report, deiiiolifhing the veffel which 
I had;'|fi«ed to receive tlie air. The next time, puttilig 
the . fame' 

apparatus in fuch a manner as that the explolion could 
not affeCt the collected air, I found it to be very ftrotigl^’' 
nitrous. Such, therefore, I conclude to be the produce 
of the explofibil of ghri-pdwder, fince chafcdal with fpi- 
rit of nitre yields this Idiid of air. In the detonation of 
nitre with fufiftahcCs that contain little phlogijlony the 
acid may form commoii ' air, of ■ air much pUfef thaii 
that. 


G g g a 
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As i mean thefe letters to contain a general ontline of 
what I have lately ohferved with refpe6t to air, I lhall 
add," that by the; favour of that moft intelligent and ge- 
meroias chemift Mr, wolfe, I have lately procured fome 
of thart pho%hoi:k:fpar, from which a new mineral acid, 
fiEft difoivef ed m procured. This acid, as- 

well aSithh raarine^^ V and vegetable, I throw into, 

tlw fQSmiiiOf air,^ confined by quickfilver; and thus have, 
an opportunity of examining its affinities with the great- 
d&jgafewd certainty. I fhall in this place only obferve 
wrdb f^e(£t td if* that this, acid air decompofcs nitre, but 
not near fo rapidly as the marine acid air; and that the 
fait which is formed by its union with alkaline air is not 
ieailbiy Tolubls in;, water* - 1 am, See. ■ , , 

Bjpdii; feednd thOug^itS* l am hot fo well fatisfied 
wifh imyec^^ hihted in the letter to Dr. price,. 
tMl'&t^dair4iiay"be aiShshdificatiokof the' nitrous acid,. 

ihehtidhed fseoas to make 
opihions, far- 
ther than as they may lead to the difeovery of new fads.. 


ITYYTY Aft 
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XXXIX. A ^coukt 

B/ Huiitef. 

Redde, Mayi,i:*?npn q Mr». 'W9V:.£ 

,j _J- ''ammaiifele^iieity^ .tM ai^&s 

indebted fbr wbatevefe -^e' Mlo\yiag^gBsf^a|fcE(!mftSlj 
either curious or -tifefuL': 
which they- -d^fcrihe' -was:.pp»5^ofed,’by£.t^^ 
and at his requeft this; :’diffqt2il>a;iWas : peaferaedjii wM 
this account- of it-;is:EismEnir^ated*-'iL'e lo xyLr/.'icqqy- oiz 
' ■ Tliis ■ hfli, ; ' oil'; the- .firflii-tdiew, .’;at|fi(eass:- ii®Eystosaf& 
lifce an eel, from which fcefemManne^ltrhafcm^ 
bably ' got - - its ' narne;:.c:bisi"i(rrhaa r nonfe'iiofi thaifstcife 
properties: of-thk -l&ilh; .icJEhishi^onhi-nii®^ 
ed, both anatomilalilyi^iad ph|sllologics®|^dctefiil& 
into two parts ;. viz, the commou animal part ; and 
a, .part'':Whkh>Vi?c£up^g^M|i-LW> ,SW^^- 

lafty- a^;:jhfe-:hEft ilfc 

nor, any' 'tfein^ ^§rffW?fo-gg^g:§Wd|f.^ftl' 

m-fepMa?iiivxo K- 

,fo. 'teiWf' 

in order to give fituation, nourifhment, and moft pro- 
bably the peculiar property to the fecond- The laft 
part, or peculiar organ, .has an immediate eonne3doii> 
with the hrft; the body affording it a lituation ; the . 
heart, nouriiliment ;, andlthe brainy nei'ves and probably 
its peculiar; powers* For the firft of thefe purpofes, 
the, body is extended. ont in lengtlij/being miiehlce^r- 

' ‘iQ g g 3 ' 'than: 


<jfymnotus Eleffricus.. 

;.£i-rr.'rp‘lqi.i5 bbow. z . aA 
f JU^0 Jt\» 

frz:: yI&jH f-mi I isdw 
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tlian would be jfufficient for what may be called its pro- 
greffive motion. For the real body, or that part where 
the m/cera and paits of generation lye, is fituated, with 
•fefpedt to the head, as in other filh, and is extremely 
iliOit; fo that, according to the oixliurtry inoportions, 
this^ ihouM be a very fliort hlli. Its great iength, therc- 
ihre, ■ feem!^' eddefiy intended to ahord a j'uri'ace for the 
fnpiiortiof the .peculiar organ ; however, the tail-jjartis 
dikewife adapted to the progircflivc motioji of the whole, 
and to preferve the i|3cciiic gravity ; for the fpiiic, me- 
f§lMa>fpmaiis, mufcles, fin, and air-bladder, aie continued 
-through its whole length. Beiides wlucb parts, there 
•is a membrane paffing from the fpine ttj that fin. which 
.rtmsjaking the belly or lower edge of the animal. This 
membrane is broad at the end next to the head, termi- 
natingin ai point, at the tail. It is a fupport for the ah- 
,dominal fin, .gives ta greater furface of fupport for the 
•^ntgan, and .makes a partition, between the organs of the 

. this 

fifl^, cdnftitute nearly btie-htdf of that part of the flefh 
in which they are placed, and perhaps make more than 
ione-third of the whple animal. There are two pair of 
thefe organs, a larger, md afrnaller ; one being placed 
..phi.each.‘'fide>.'M;'Thedarge 'pair; 'Occupy the whole .lower 
• ..pF^a^tericrj’.,'aiKl Sdfo the lateral part of .tbe,' body, making 

lower', parts ;■ of the animal, 
5 ., from the 

toneapthe endpf thefail ^'^. It is nroadefi: on 

(a) Vidt pi. H. fig, I. KKKJ 

:S 


the 
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the fides of the filh at the anterior eiid, wimreit mMes. 
moie of the lateral parts of the hody, .b€t'Qi'ne3:'JEtai;rower 
towards the end of the tail, occupying ■lea-.and 
-the tides of the animal, till at laft it ends' ialnlolf ioj ra 
point. Thefe two organs are feparated from - one 
another at the upper pait, by the mufcles of the bacfe^ 
which keep their, pofterior or upper edges at a confidera- 
ble diftance from one another ; below that, and towards 
the middle, they are feparated. by the air-bagro; ind 
at their lower parts they are fepiarated by the middle 
partition They begin forwards, by -fei -pretty reg-u*-* 

lar edge,, ^tooffc at right, angles with* the k^iigitudSnal 

axis of the body, fituated on the low^er and daterai parts- 
of the ffdOomen. Their upper edgeis a pretty itrarght 
lin.e, w^ith Itnall indentations .made by the nerves and 
blood veflels, which pals rouKdiit -ttOi-the Ikiii. A.t rhb 
anterior end they go as far-towatds t-he baek. as- the-mid‘‘* 
die line of the animal; but in their approaoh -'towards. 
the tail they gradually leax^e fhat' liMe, coming nearer 
to the lower furface of the animal; : : The general fbape; 

end next to the'head hf tHe gfc»lually 

narmwer towardB the . tail, -and ending there almoft-in^a 
point-'.'. ' ■ ...The ‘'.©tlier ^th<S-^i‘gan'''-at'e 

the..ih^.afr 'tJhepaf t® : cbme'tni ddntaa?'* 

thereforeOT'tempper'-'^dfeM^feffeddt-rs^oliowed*' 

to .receive 'the #Je’M#lhAJptThh#e k-alTo-a' lon- 

(b) PI. Iv.'cce'c. ■" (.•) RVdW'o'f (d) Pi. ity '•■pl 

lies* 


I 
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liesf w^iidh diivides it ’from the' fmail organ, and which 
giYes a kind of ‘ fixed point for the lateral mufcies of the 
inW. Its naoft internal furface is a plane adapted to 
the partition which divides the two organs from one 
ailotherrs4 > The edge next to the mufcies of the 
backus very thin, but the organ becomes thicker and 
thicker towards its middle, where it approaches the cen- 
ter of the animal. It becomes thinner again, towards 
the lower 'furface or belly; but that edge is not fo thin 
as the other Its union with the parts to which 

it is attached is in general by a loofe, but pretty ftrong, 
cellular membrane; except at the partition, to which 
it is joined clofe as to be almoft infeparable. 

The fmall organ lies along the lower edge of the am- 
mal, hearly to‘ the fame extent as the other ro. Its fitua- 
tion is marked exrerilally by the mufcies which move 
the fin under which it lies. Its anterior end begins 
in f he fethe lihe wit^ large organ, and juft 

ter- 

minates. It Is of a triangular figure, adapting itfelf 
to the part in which it lies w. Its anterior end is the nar- 
roweft part; towards the tail it becomes broader; in the 
middle of the organ it is thickeft ; and from thence be- 
comes gradually thinner to the tail, where it is very thin. 
The two fmall organs are feparated from cwne another 
%‘ the by the boiaes upon which 

(/) h rv. ' 0 PI. IV."' (1^) PI. iv: (/; pi. m %. i, uu 

j' , ' the 
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tile bones of aiie^airjiGniatel m. •'i'lie3ar^ and 

the fttiall organ on each jEicfej'are ’fepar^^'ft ano-; 

ther by a membranej tbefeder edge dffnhscMs attaclmd. 
to the middle partition,-ajld its ontehedge k idib. on th^ 
&in of the anim^f'"'’.-:: ::^g ejLpcrfef.thS large s.orgaitlm 
view, nothing more is nj^iarythan'tp^jfeino^tlm iMi^ 
which adhereS'm:.i|by;aiefiaife,vCi^h%r::J|ni^mb^^ 
to expofe Ae :ffnall orga^ li^eff^ry to jren^m' the: 

long row -of fm^hi::mfdef. -ifl|i^ - 


b it 


^ .-.Vv Jr. ?Ki( 




., . O F T H E, S;T R U.C T.n R E;- Q F T HE . . : : 

■ The ftrp^ifM^^pxtr^ieiycpn-i^eantlr^gniM,^ 
ing of 

vihons::betw|^I|, 

pear.externai|y^jf|^%LMljfi^ji§3ii^ tehj 
the loi^g|t^4ii|§|^gifp|fhe^(^yfjj4^j3^ke^j^ tfeiife 
membi-ariej, M|llgl l^j 

i:e'nsth| 'ar€,,^g§rl^-jS t|if|d#5t#i9g|p6lM 

theiTi b:r^(k| 

aSijy aft 

W^^iFribe 

beginpkig_||^k^|j^y,s^^he\'4^j^|;^(^i^^ga^^^ 
althongh: a;-; few .^eg^ 41 fpg^;|l^,f 

V/;pi. hke. fw}Pi.ni.*p. (^sj.PimKsic. 

•;::VoL. LXV. Hhh '* the 
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the orgaa, and become gradually narrower towardsi' tJitt 
tail; however, tlrey are very narrow at their beginnings 
o'r anterior ends. Tltofc iieareft to the mufcles of tha 
bath are the broadett, oAving to their curved or oblique 
iituation upon tliefc raiifolcs, and grow gradually nar- 
rower toward;?; the lower part, which is in a great mea- 
fure owing p their becoming more tranlVerfe, and alfo 
to the orgari becoming thinner at that place r/>;. They 
have an outer and ah inner edge. The outer is attached ' 
to the Ihiii of the animal, to the lateral mufcics of the 
fin, and to the membrane which divi<lcs the great organ 
from the fniall; and the whole of their inner edges are 
fixed to the middle partition formerly deJeribed, alfo to 
the air-bladder, and thi'ee 'or four terminate on that fur- 
face which inclofe the mufcles of the backr?’. Thefe 
Jspta ixme at the greateffcdiftance from one another at their 
exterior edges near the fkin, to which they are united; 
and as tlrey pals from the Ikin towards their inner attach- 
ments they approach one another ro. Sometimes we find 
one.“ On that fide next;' to the mufcles 
of the'fech, thef frblti‘'edge to edge, anfwer- 

ing to the fliape of thofe mufcles ; but become lefs and 
iefs fo towards the middle of the organ; and from that 
towards the lower part of the organ, they become curved 
mthe other direaionpx At the anterior part of the 
tege.t^gan, where it k nearly of 'an 'equal breadth, they 
^ett^|Samlklto'one another, and ahb pretty i|;i:eight ; 

■ft«n in oj>e;yiew,' _ 

Pi, Pi JtV, (s) Pi ly, 

4 , ' ' hut 
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"but where the organ becoihes narrower^ it .may he oh.i- 
ferved in Ibme places, that two join or unite into djie,; 
efpecially where a nerve paffes acrofs. The termina- 
tion of this organ at the tail is fo very fmall that I could 
not determine, whether it conllfted. of one fepium or 
more. The diftances between thefe fepta will differ 
in fiflies of different fizes. In a fiflr of two feet foui' 
inches in length, I found them ~ of an inch diftant 
from one another; and the breadth of the whole or- 


gan, at the broadeft part, about an inch and a quarter, 
in which Ipace were thirty-four fepta. The fmall or- 
gan has the fame kind of fepta, in length }‘}affing from 
end to end of the organ, and in breadth paffing quite 
acrofs; they run fomewhat ferpentine, not exatfly in 
•ftraight lines w. Their outer edges terminate on the 
outer furface of the organ, W'hich. is iix contad with thp 
inner furface of the extemal.-mufele qf.tli^Jn,,. and their 


inner edges are in contact., with the, ..cenirermttfcies. 
They differ very, niuch in breadth, frojii,,©^^ another j 
the broadeft being -Cquaiio Qpx fide.of 

tlie narrowfeft 

They are pretty nearly at .equal diftances from one, ano- 
ther; but... ranch nearer than/thpfe of .the largo 
being only abopt ^th part of an in|^ afnj:|.^e|;;, iljipt 
are at, a gtpater, ^t^^yaE 4 s tftp 

tail, in prop9nio5i;>;:ae,:;iQ^^5^|r^^ 
gan. The organ is about half an itlch in breadth, and has 


fourteen ■’* 

■' .. ' n . ' '■/ ^ ' ’■'} ’ ' ^ t 'f ^ 

\(i) PL IT. LLL. J 


H h h a 


tender 
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^ ifi being eafily torn* They appear 

Ip ,^p4?yf F ?^be fame pprpofe with the columns in the to-r- 
nyahifi^g wahs or hutments for the fiib-clivifions, 
a|[yj njC|;|t9 phi'^tlcred as making lb many diftind or- 
j are intorfeded traiifvcrfely by very 

*r^nip^|^l|\|^,i|,or membraii).es, whofe breadth is the dillance 
^ t\xp/epsa, and therefore of different breadths 

in di%!^er]tp^rts i broadeft at that edge which is next to 
nqr'rQweftat that next to the center of the body, 
^oi:j^tht|jjejrniddle partition which divides the two organs 
Trd.rp ope ^mother*. Their lengths arc equal to the 
‘breadths of the fep^a, between which they are lituated. 
There is a regular feries of them continued from one 
end of any. two fep^^ to the other. They appear to be 
fo clole as even to touch. In an inch in length there 
are about 240, which piultiphes the furface in the whole 

to a vaff.extent, 

# «./n* ^ ^ ^ 


-luq'JuMlJnl Q J, E N E R .V E S. 

lo Mblooi Ji I <»5 -‘^v ‘ 



of life; thcfecond, for the management of this x^cculiar 


fnd very probably for its exiftence. They 
Janfe iii general from the brain and medulla fpinalts^ as in 
thofc from the medulla are much larger 
larger than is neceffary for 
al The nerve which 

d«wn the whole length 
of the ammal (whfch I believe exiffs in all fifli) is larger 

♦ * » 1 111 
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in this than in others of the fame fize, and pafles nearer 
to the ipine ( >0. In the common eel it runs in the muf- 
cles of the back, about midway between the jfkin and 
fpine. In the cod it pafles immediately under the Ikin. 
From its being larger in this fifli than in others of the 
fame flze, one might ilifpe<5t, that it was intended for 
fupplying the organ in fome degree; but this feems not 
to be the cafe, as I was not able to trace any nerves going 
from it to join thofe from the medulla fpinalis, which run 
to the organ. This nerve is as lingular an appearance 
as any in this clafs of animals ; for furely it mull appear 
extraordinary, that a nerve Ihould arife from the'hr,ayi 
to be loft in common parts, while there is a meduUafjj^i-- 
nails giving nerves to the fame parts. It tntfft ftill r|- 
main one of the inexplicable circumftances of thd ner- 
vous fyftem. The organ is fupplied-with nerv^lTrdm 
Xht medulla fpinalls from which they comebilt'itf paiis 
between all the vertebrae of the fpinef*-^. In their paf- 
fagc from the fpine they give nerves to the mufcles of 


the back, Sec. They bend forwards and“outwards 
itpon the fpine, between k and- the mufcIeg,''^4jliiM 
out fmall nerves to the ext^nal furface, Whibh jolh thp 


Ikin near to the lateral lines. Thefe famify upon. the 

Ikin, bitt are principally bent forwards ’bef^e^p it and 
the organ, into which they feiid fmaif^fjrahcjies as^'tiiey 
pafs along. Tfeoy fceth tO%e ibft^iil-'tlifefeTwo'parts. 
The trunks get hpon the‘a^‘^blfeddfer', or fa 
tween it and the fniifoles*nf the'bacln 

PL in.'T. ■ ' W.iii /. 


theFdip be^ 

i * ''4 IJkl IiIJ! 

contmmng 

Vifr fy/Jl In 


their 
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tlieir courfe forwards upon that bag, they dip in between 
it and the organ, where they divide into finaller branches 5 
then they get \ipon the middle j)artitic>n, on 'which they 
continue to divide intoftill fmallcr branches; after which 
they pafs on, and get upon the fmall boiics and nuif- 
cles, which are the bafes for the under fin, and atlaft 
they are loft on that fin; After having got between the 
organ and the above meutioned-paits, they areconftantiy 
fending fmall nerves into the organs ; firft into the great 
organ; and then into the fmaU one; alft) into the mufcles, 
of the fin, and atlaft into tho'fin itfel f. Thcfe branches, 
wdrich are fent into the' organ as the trunk pafTes along, 
are fo fmall, that I could not trace their ramifications in 
the organs. In this fifli, as well as in the torpedoy the 
nerves which fupjfiy the organ are much larger than 
thofe heftbw''ed on any other part for the purpofes of 
fenfation and abtion ; but it appears to me, that the or-* 
gfih of tfie' %tp'sdo is fiipplicd w ith much the largeft pro- 
t&e hbrVes which go to it were united to- 
gethSd/tli^HVbuM miikc’a vaftly greater chord, 'than ail 
t hofe which go to the organ of this eel. Perhaps when 

experiments have been made upon this 11 Ih, equally ac- 
curate with thofe made upon the torpedo^ tlic realbn for 
this difference may be affigned. ■ ' ’ 

^ , B. L o. o. n V E s s e'X s. • ■ ' ■ ■ 

flow far diis orga^ vafcular, I cannot pofirively de- 
termine; : b-iftfrQttt’ the quantifies of fmall arteries going 
to it, I am inclined TO . hclidve; that it is hot deficient in 
= ■ , ’ veffels. 
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The arteries arife from the large artery which 
paiies down the fpine ; they go off in fmail branches like 
the mtercojidis in the human fubjefr, pafs round the air^ 
bladder, and get upon the partition together with the? 
nerves, and dillribute their branches in the fame manr 
ner. The veins take the fame courfe backwards, and 
enter the large vein which runs parallel with the artery, 

p L A T E 1. F I G. r. . : : 

Shews the whole animal of the full fize. It lies on 
one lide; which pofture expofes the whole-of the: under- 
fin. The head is twilled, to ftiew its upper part, oh 
which are feen the eyes, See. 

F I O’# ' 1I» 

Shews the animal lying in the fame pofition, but the 
head is twilled in the contrary direfrion, fo as to expofb 
Its, under furface. Between the two fins, and before 
the beginning of the under fin, is the cavity of the 
fceliy of the fiih; at the anterior part of which cavity is 

PLATE II. FIG, I, 

Exhibits the whole of the two organs on each lide, 
the Ikin being removed as far as tli^ organs extend. 
A. The lower Wface of the head of the animal, b. The 
cavity of the belly, O. The mus. d. The fin. 

E. The back of the where the Ikiit has not been 

removed^ . ■fFi, 'T1^ . fin ' which runs-, along the lower 

edge, , 
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edge of the fifli. ggg. The Ikin turned back. hhh.' 
The lateral mufcles of the above fin removed and earn 
ried back with the Ikin, to expofe the fmall organ, 

I. Part of the mufcle left in its place, k ilk. The large 
organ. lll. The final! organ, mmmm. Thefiib- 
ftance which divides the large organ from the fmall. 
N. At this place the above fubftance is removed. 

3? L A T £ . III.- F I G. IV. 

A fedion of the whole thicknefs of the fifh near the 
upper part, a little magnified, llic Ikin is removed 
as far back as the potterior edge of the tirgaii, and the 
other parts immediately belonging to it, 1 iich as the me-- 
dulla fpinalis. There are feveral pieces or lections 
taken out of the organ, wdiicli expofe every thing that 
has any relation to it. At tlie upper and lower ends 
of the figure, f f, the organ is entire, the Ikin only being , 
x-emoved. aa. The body of the animal near the 
back, covered by the Ikin, bb. The belly-fin, cor 
yeredalfohy the Ikin. c. Part of the Ikin removed 
from the organ, and turned back. i>d. The mufcles 
which move the fin laterally, and which immediately 
cover the fmall organ, e. The middle mufcles of the 
fin, which lay immediately between the two fmall of- 
gains. • FF. The outer furface of the large organ, as. 
it: appears when the Ikin is removed, o. The fmall. 
: it 'appears when the lateral mufcles are, re- 

moved.,'' , , The cut,^_;,ends of the mufcles of 'the 
back,, which have., to expofe the .deeper. 

feate^ 
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leated parts. ii. Tiic cut ends of the large organ, 
part of which has alfo been removed, to expofe the 
deef)er feated parts. K. The cut end of the fmall or- 
gan. L. A part of the large organ, the reft having- 
been removed. m. The cut cml of the above feftion. 
,N. A fedtioii of the fmall organ. 00. The middle par- 
tition which divides the two large organs. p. A fatty 
membrane, which divides the large organ, from the 
fmall. Q. The air-bladder. r. The nerves going 
to the organ. s. The medulla fpinalis, t. The iin- 
gular nerve, 

P L A T E IV. F I O. V. 

p. traiifverfe fedtion of the fifli, expofing at one view, 
all the parts of ■which it is compofed. a. The exter- 
nal lurface of the fide of the fifii. b. The under fin. 
cccc. The cut ends of the mufcles of the back. n. The 
cavity of the air-bladder. e. The body of the fpiiie. 
F. The medulla fpinalis. g. The large artery and vein. 
HH. The cut ends of the two large organs. ii. The 
cut ends of the two fmall organs, x. The partition 
between the organs. 
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XL. SoJ/ie Obpr-vailo}n i>:pon Myrrh, made in Abyfllniii, 

' -in the I ear 1771, erndfent to Willium Hunter, M. D. 

■ Specmkns^ in February, ■ t 7 7 5 . • i?y James Briicc, 

■ Ela. 


Redcle, June i, aiicients, aild particularly Diosco- 

PRIDES, have fpokcn of myrrh in fucli 
a manner, as to leave us no alternative, but to i'uj>j^ofc 
either that they have dcfcribcd a diaig which they had 
never feen; or, that the drug fcen and defcribed by them 
is abfolutely unknown to modern naturalifts and pliyfi- 
dans. The Arabs, however, who form the link of 
the chain between the Greek phylidaris and ours, in, 
whofe country the myrrh was produced, and whofe lan- 
guage gave it its name, have left us undeniable evidence, 
that what we know by the name pf myrrh, is in nothing 
different froni the inyrrh of the andents, growing m the 
fame countries from which it was brought formerly to 
Greece; that is, from the Eaft coaft of Arabia Felix, bor- 
dering on the Indian Ocean, and that low land in Al)yf- 
finia on the Soiith-eaft of the Red-lea, included nearly 
between the i ath and 1 3th degree of North latitude, 
and limited on the Weft by a meridian palling through 
the ifland Maflbwa; and on the Eaft by another, pafling 
through Gape Guardfoy, w'ithout the ftraits of Bab el 
Mapdek This country the Greeks knew by the naSne 

,of 
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of tlie Trogiodytria; not to be coiifoiii'idcd with another 
nation of Troglodytes, very different in all refpedts, liv- 
ing in the forefts between Abyffinia and Nubia. The 
myrrh of the Troglodytes was always preferred to that 
of Arabia; and it has maintamed this preterepcc to 
our days. That part of Abyffinia being half over-run 
and fettled, half wafted and abandoned, by a barbarous 
nation from the Southward, very little correrpondence 
or commerce has been lince carried on between the Ara- 
bians and that coaft; unlefs by fome defperatc adven- 
tures of Mahometan merchants, made nnder favourable 
and accidental circumftances, wdiich ha\^c fometimes fiic- 
cceded, and very often likewife have mifeanied. The 
moft frequent way by which this Troglodyte myrrh is 
exported, is from Maffowa, a fmall Abyffinian iiland, on 
the coaft of the Red-fea. But notwithftanding this, the 
quantity of Ahyffiiiian myrrh is fo very fmall, in com«r. 
parifon of that of Arabia fent to Grand Cairo, that we 
may fafely attribute to this only the reafon, why our 
myrrh is not fo good in quality as the myrrh ol the an- 
cients, which was Abyffinian. Although thole bar- 
barians make ufc of the gum, leaves, and l)ark, ol this 
tree, indifeafes to which they arc fubjctil; yet, as very 
little is wanted for fnch purpoles, and the tree is tlie 
commontimber of the country, this docs not jiinder fricni. 
from cutting it down every day,t:obiini for the cominr.n , 
ufes of life;'" and as they never plaiit, oy ryiftacc'thc u-cc> 
deftrbyed, it is probable, that hi forqc years the /(.rue ^ 
Troglodyte myrrh will not exift; and the eia’Qiicous dc-- 
' " I i 2 ' 'fcrlMidiri 

. 1 1 . .1: r :> i ■ruAsii 
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fcriptions of the Greek phyficians will lead pofteritt', as- 
tliey havd done ns now-,, into various conjedtnres, ail of 
them filfe, iipon tire qnefdon, what that myrrh of the 

^hdh|;ij\tfie'/i^^^ of tire Troglodytes was fiipe- 
nor to ghy Xfafjtaiii^ ^ the Greeks perceived, that it 
Waslfot'all of eqml gpodnefs, , pliny and theophras- 
•Ttfk fiialLe. this difference to. apife from the trees being 
wild,' paHly cultivated But this is an imagi- 
hat y f ealbh ; ' a^^ were wild. But it tvas the 

age of the tree and its health, the manner of naaking 
fhe clttof wound in it, the time of gathering the myrrh, 
ahd the cifcumftahces'of the climate when it was ga- 
thefsd," that coiiftantly determined, and does yet deter- 
mine, the quality , of the drug. In order; to have 
mif-rrh of the firft, of ffioft perfe<5t foit, the fay ages chufe 
a yqung^ Vigorous tree, whbfe bark iy without, mofs, or 
atty',^kfaiite-piant 1. and,, adoye the. firft large branches, 
tfie ■' tfqe' h ''deep' whund ^with, an , ajs-e.; . The myrrh 
which ffowL tbe ffi-ft year, thro.ugh this wound, is myrrh 
of the firft: growth; gnd .never in very great quantity. 
This dpefatioii is performed fome tipae after the rains 
have ceafed; that is, from April to June; and the myrrh 
is produced in July and Auguft. The fap once ac- 
cuftomed to ifiiie through this gafii, continues fo to do 
Ip’ofitanpofiflj, at .the return of every fcafon : fiiit the 
tihpibal flan's, whic^ are very violent, and continue fix 
mbnths',' wafti fo much .dirt, and lodge fo much water in 
the cut, thaf in the Teco^^^ year, the tree has begun to 
rot ^d tiirn foul in that pait, and the myrrh is of a ie- 

cond 
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cond (:]:nality, and fells in Cairo about a third cheaper 
than the firih The myrrh ahb produced from gaflies 
near the roots, and in tlic trunks of old trees, i§ of the 
fecond growth ami quality, and fometimes worfe. This, 
however, is tlie good myrrh of the Italian fliops every 
where hut in Venice. It is of a blackiJli red, foul colour, 
folid and heavy, lofing little of its weight ])y being long 
kept ; and it is not ealily diftinguiflied from that of Arar 
bia Felix. The third and worft kind is gathered from 
old wounds or gaflies, formerly made, in old trees ; qr 
myrrh that, j^afling unnoticed, has hung upon the tihe 
ungathered a whole year; black and earth-like ihcqlqpr, 
and heavy, with little fmell and bi,tternefs. This .app^r, 
Ttnilj xliQ. caiicalis of th6 ancients. , 

PLINY fpeaks oijiadie^ as if it was fiMi or liquid J 

and dioscoridfA-, in his chapter upon it (cajh 
fomething likfe this alio. However, It is hot hhec|iblc,, . 
that the ancients, eitherGfeeks or Hatiiis,' placed at-fupli.,^ 
a diftance, tould: e vcf fee’ thh ‘ihyf rlilih that fl'ate , The ■ 
natives of its country fay, that it hardens on the tree in- , 
ftantly, on being expofed to air; and I, who was feveral 
months within four days journey of the place where it 
grew, an<l had the favages quite at my devotion to go and 
.come from thence, could never fee the iiewcfl: myrrh 
fofter than the ftate it now is fn ;' though, I think, it dif- . 
folvcd more perfectly in water, than when' it had been 
kept. DioscoiiiDics too mentions a kind of myrrh 
which, he fays, was green, and of the confifteiice of , 
pafte. But as serapion and the Arabs fay, xh^x,JlaBe 

was 
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was a4>reparation of myrrh diffolved in water, it is pro- 
bable, that this unknown green kind of dioscorides 
was, like tliQjl'aS/e, a compofition of myrrh and fome 
other ingredient, riot a fpecics of Abyffiniaii myrrh, 
which lie could never have feen, either foft or green. 

■ It maybe remarked, that when wc buy frefli or new 
niyrihjA't'lias-atways a very llrong, rancid, oily fmell; 
and when thrown into water, globules of an oily matter 
fwim upon the furface. I'his greahnefs is not from the 
myrrh; it is owing to the favages ufmg goats-Ikins 
aiidinted with butter (to make them fupple) wherein to 
put their myrrh at gathering; and in thefe ddns it rc- 
niahls, arid is brought to market : fo that, far from its 
being a faulf, as fome ignorant druggifts at Rome and 
Veriiceiielieve, it is a mark that the myrrh is frcdi ga- 
thered, which is the heft quality that myrrh of the firft 
fort can have. Befides, far from hurting the myrrh, 
thSs'riily cbverittg muft rather at firft have been of fer~ 
videyds itce'itairily'imprifons and corifmes the volatile 
parts of rieW myrrh, which efcape in great quantities, to 
a very dorifidefable diminution in the weight. The 
piece o^ rriyrrh Which I fend you,' is what' a fine tree, 
Ms than fifteen inches diameter in the trunk at the bot- 
torn, wounded in two places, produced at one of the 
wounds, in the year 1771. And it may be regarded as tb c 
only unexceptionable and authentic evidence, in Europe, 
of -whkihe Troglodyte myrrh was; uhlefs it be thofc 
pieces ftill' remaining in my colledtion, and a piece, fomc- 
what fmalier than yours, Which I ga;ve fo the king- of 

" ■ y • ' " ' ■ ' ■ . ' France’s 
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France’s cabinet at Paris. This piece which I fend 
you, had loft near fix dragmes Troy of its weight, be- 
tween the ayth of Auguft, 177 r, and the a 9 th of June, 
1773. It has h>ft a very few grains fincc. It was kept, 
as were all the other pieces, with great care in cotton,, 
feparatcly in a box, to prevent its lofing weight by 
friilion. 


OPOCALPASUM. 

At the time when I was 011 the borders of the Tal- 
Tal, or Troglodyte coiinlTy, I fought to procure myfelf 
branches and bark of the myrrh tree, enough preferved 
to be able to draw it; but the length and ruggednefs of 
the Way, the heat of the weather, and the careiefsnefs 
and want of refoiirces of naked favages, always difap- 
jK)inted me. In tliofe goat-fkiii bags into which I had 
often ordcretl them to xnit fmall branches,! always found 
the leaves moftly in powder; fome few that were intire, 
feemed to refemblc much the acacia vera, but were wi- 
der towards’ the extremity, and more pointed immedi- 
ately at the end. In what order the leaves grew, 1 never 
could determine. The bark was abfolutely like tliat of 
tile acacia vera; and among the leaves I often met with 
a fmall ftraight weak thorn, about two inches long;. 
Idiefe wer e all the circumllances I could combine, rela- 
tive to the myrrh tree, too vague and uncertain to riilc a 
drawing upon, wlicn there ftill. remain c<i fo many /■/(//- 
derata concerning it; and as the king was obftinate not: 
to let me go thither, after what had happened to the fui-' 

” ' ” 4 geoii, 
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geoHj mate, and boafs crew, of the Elgin Iiidiaman, I 
was obliged to abandon the drawing of the myrrh tree 
to forae more fortnnate traveller. At the fume time 
that I was taking thefe pains about the myrrh, I had dc“ 
lired the fayages to bring me all the gums they could 
find, with the branches and bark of the trees that pro- 
duced them. They brought me, at different times, fomc 
very fine pieces of incenfe, and' at another time, a very 
fmall quantity of a bright colourlefs gum, fweeter on 
burning than incenfe ; hut no branches of either tree, 
though I found this latter afterwards, in another part of 
Abyliinia. But at all times they brought me quantities 
of gum, of an even and dole grain, and of a dark-brown 
colour, which was produced by a tree czMqA fajja : and 
twice I received branches of this tree in tolerable order; 
and of thefe I made a drawing. Some wrecks after, 
walking in a Mahometan village, I faw a large tree, with 
the whole upper part of the tnink and the large hranclies 
fo covered with great bolfes knobs of gum, as to aj)- 
pear monftrpu? : and alking laither about the tree, I 
found that it liM been brought, paany years before, from 
the myrrh country by merchants, and planted there for 
the fake of its gum, with which thefe Mahometans iHtF- 
ened the blue Surat cloths, which they got damaged from 
Jv^ocha, totrade in with the Galla and Abyfiinians. Neither 
th^jfi:eejW|nch 4iey called nor the name, nor the 
pie tQ.,doubt a moment that it was the 
fame aswha|;'|iM^''feen'br!dnght to me' from the myrrh 
country; but Xhad fidditionai. fatisfa£tion to find the 
".v: ; / ■ ' 'V ’ '.i' ' tree 
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tree all covered over v/ith bcaiitifiil ('rimfon jfdotrers, of 
a very extraordiaary and idrangc cainlrviclion. . 1 begaa 
then a drawing aaevg vith all that fatisfadlioii known 
only to thole who b;ivc been converfant in hich ciifcovc- 
rics. I took pieces of the gum with me. It is very light. 
GALi'N complains, that in his time, the niynii was oitcil 
mixed with a drug which he calls apocalpafum^ by a 
Greek name; but wliat this <lriig was, is totally unknown 
to iis at this day. But, as tiic only view' of tile favage, 
in mixing another gum with his' myrrh, hiurt liavd been 
to incrcale the quantity, and as the great ]>1enty, iii Avhiclx 
this gum is produced, and its colour make it very pro- 
per for this life; and above all, as there is no rcaibn to 
think, there is anotheiggum-bearingtreeof C(pial quali- 
ties ill the country wiiere the myrrh growes, it feems to 
me next to a proof, that this mutt have been the opo-^ 
calpafum, I mutt, hoWever, confefs, thlit cSaLen fatts, 
the opocalpafiimpizs fo far frorii ah innocent drug, that 
it wxis a mqrVaiqiolftihyVntt'ha^^^^ vety fatal ef- 

fects. ‘feut as thofe iihgiody tes, though now more 
ignorant than formerly, are ftlli well acquainted with the 
properties of their herbs and trees, it is not poliiblc, that 
the favage, deiiring to increafe his fales, would mix tliem. 
with a poifoh that mutt needs diminilli them. And 
we may therefore, without fcnipj<^, fuppoie, that galen' 
was miftiikeii in the giidiity aMiLhdtto'te arid 

that he riiiglit have ‘imagihed, that hcSplc died of tile 
opocalpafumj who perhaps' fcally (tied 6f thd phyficiah. 
Firft, becatife we know of mo gum or rejin that a 
Vo L. LXV. K k k mortal 
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mortal pbifon: fecondly, bccaulc, from the conhrudlion 
of its parts, gum is very ill adapted for having the atSti- 
vity which violent poifonbas; and con fide ring the iirtaU 
quantities in which myrrh is taken, and the opocalpajuin 
coiildhave beyn but in an inconfidcrahic proportion to 
the myrrh, to have killed, it iiuiil have been a very adiix'c 
poifon. Thirdly, tliefc accidents, from a knov n cauic, 
mnft have brought myrrh into difnfe, as certainly as the 
Spaniards mixing arjenk with the bark, would bani-fli 
that drug- when we faw people die of it. N ow this never 
was the cafe: it maintained its charadter among the 
Greeks and the Arabs, and fo down to our days ; and a 
modern phyfician thinks it might juakc man immortal, 
if it could be rendered ])crfe6i'ly Ibiuhlc in the human 
body. GALEN th.cn was milhiken as to tlic poifonous 
quality of the opocalpafum. The Greek phylicians knew 
little of the natural hiflory of Arabia; lets iliil of that of 
Abyflinia; and we who have followed them know no- 
thing of either. This gum being put into water fwclls 
and turns white, and lofes all its glue ; it refernhles gum 
adragant much in cpiality, and may be eaten fafely . This 
fpecimen came from the Troglod) te country in the year 
1771: a piece of myrrh from Arabia Felix, and a j^ic'cc 
of gum of the fajja from Abyhinia rvere packed up 
in another feparate box to Lc lent c'ou for com])arifon, 
but forgotten by my fervant- They will be fei it here- 
after. Tlie_/i?^h, the tree winch produces the opocal- 
■pcfjum^ does not grow in Arabia. Arabian myrrh is ea- 
lily known tfom AhyiTiniaii by the following method: 
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take a hand fill of tiie fmallcft pieces, found attlic bot>. 
tom of tiie balket where the myrrh was packed, and 
throw them into a plate, and juft cover them with water 
little warm; the my rrh will remain for forae time with- 
out vifible alteration, for itdilfolvcsllowly; huttlicgnm 
will fwcll to five times its original fizc, and ajipeai io 

many white fpots amidft the myrrh. 

The pieces font you are, N° i. Virgin Troglodyte 
myrrh. N° a. The 'worft fort of Troglodyte myrrh, 
called 'cancal^s. N° 3- Opocalpafum from the myrrh- 
country. 
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SLL' :jd» /k~£ounl of it curious QJmii's Cmife-ivay, or Grorp 
Ircf angulMF Colunmsymwly df cover in the Eugancaii 
'.'.Hills,.- near: Padua, in Italy.; In a Lei ter from J'oliu 
: aStraiige, Fffj^ F. R,S. to Sir John Pringle, Bart. P.R.S. 


TO' SI.R JOHN'paiNGL'i:', BART. P. R. S* 


■'s'lR, ■ ' ■' ' Venice, March 10, 1775. 

Rsadej Jtine'-i5, ' 7 ^ S you thought propel', to I’ecommcnd 
r., .J.77S- , . . our learned Society 

the account^ which I did myfelf the honour of commu- 
nicatiiigdo you not loiig lince, of two giants caufeways 
ihthis'yen^^ If ate; I nowtahe the liberty to fend you 

the ^e^riptioh and hgiire of ahothef hnlilar phEeiiomc- 
rion, "equally curious, yahd' la^^ in the fame 

hei^bourhopdi It is fitiiated at daftel Nuovo, a finall vil- 
lage hear Teolp, alio the Euganeail hills, about four 
miles ^outh-weft of the other Giant’s Caufeway of Monte 
Rbflb before deferibed. I am indebted for the intelli- 
gence of this hew caufeway to the ingenious Abbe FOR- 
•f is, whqni cufiolity alfo led among thofe hills ; and who, 
at ^y^requeft^ acedmpm^ a painter 1 lately fent from 

hehcejWmaKe*the drawing of it, which ! have now the 
plealufe to tranimil to ■fouf'^.’. II Sdjfo'di San Biajio^ 
^ y ‘Plate XI. ' ' 

; f. "b ' ' ' ' which 
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wliich is the name c)i' tlie fpot where this caiifcway is 
fitLiatetl, is a large iniiilat-cd rockj compofed of the fame 
fort of gi'cy granite that is common to the Eiigaiiean 
hilis^ and which I iiave before defcriljed w. The columns 
which form this caujewuy, ]yaitly againft the flank of 
the rock, and partly round its bafe, are of the fame fol)** 
flaiice, wdtii the rock itfclf, to wdiich they adhere, as I 
have conftantly obierved in all fimiiar groups. They are 
therefore of a compound nature, like the columns of 
Monte Rollo, and differ iiitircly from the .common fortj, 
which are moftly homogeneous, or of an uniform tex- 
ture; as is obfervable in the jointed, as well as fimplefpc- 
cies of bajalies. I lhall take the lirft opportunity of fend- 
ing a fragment of one of the newly difeOvered columns, 
for the infpe6tion of the Society; in the mean time the 
iiiclofcd pieces, which were broken from one of them, 
will ferve to iliew^ how different their fubflancc^ is Fyom 
that of the comnron bafaltic columns. 'By conipariug- 
tliefe pieces with the fragments. of the columns’ of Monte 
Rofib,, winch I Before tranfmitted to the Society,' feme 
effential difference will appear between them. Thofe 
of San Biaffo, though very hard, arc rather porous, of 
a lighter colour than the colmnos of Monte Roflb, hnff 
very much refemble a fpecics of \yhlch 1 have bf« 
ten feen. This poimtlnefs 1 Tepiemher to have 
once before pbferved, and ipaorc ii^rally tpo, in home 
bafaltic columns^ Wfidt in ^ province of Aii- 

yergt:fcej,in JTance»j .'|’he pores 111 the' column's of both 

(i) Sec Article IL of tins volume. 

thefe 
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groups^ are alfo irregularly difperfed, and of un- 
equal lize, like tliofc of ])umice ftoncs and other cora- 
inoii port ignei, Thofe of the columns of San Biafto are 
moreover commonly invefted -vyith a h)rt of crocus nuir- 
//>, which I have alfo frequently obferved in the pores 
of other vyilcanic concretions. Thefe properties are 
ihrely farther, marks in fav<’ur of the igneous origin 
of .fuch, columnar cryftallizations; efpecially, lince they 
feem contrary to the principle by which the common 
aqueous cryftals are formed, et per juxta- 

pofitionem partmm ad partes. In fa6t, thefe cryftals ma- 
nifeft no fuch porofity. 1 alfo obferved, that the columns 
of Achon, though of a homogeneous fubftance, yet dif- 
fer from the common bafaltes by their immenfc llze as 
well as colour, which is rather brown than black. The 
columns of San Bialio are likewife very large, meafuring 
often t>vo feet in diameter. They are alfo of the fimple 
Ipecic.S, that is not jointed, and rnoftly quadrangular, 
lyhich figure feems rather a? principal charaderiftic of 
this gropp, being rarely: obferved in others. So 
trpe it is, as 1 formerly remarked, tfiat fome particular 
chara^eriftic ever diftinguiJhes the dijBTerent groups of 
bafaltes which j therefore, cannot he too narrowly ob- 
ferved, before we pretend to form any opinion about 
their origin. Some few, but very few, chiefly of the 
columns of San Biafio, are of a pentagonal form, 
hk^e th^ fl^imen: whi^^ I propofe to tranfinit to the So- 
ciety, But afe columns, which, in 

, ■ ■ ' , Qthear 
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otlicr baialtic groups, are the moft common. The natu- 
ral politioii oi tilde colunms, whether facing the rock, 
or about the bottom of it, is moiliy perpendicular. Ano- 
ther adjacent portion of this rock is alfo charaderized by 
angular and, as it were, Vv'i!idingy/r«^/ii-/, I'orncwhat rc- 
fembling the bending pillars of Stalia, as may lie obilT\ ed 
in the drawing. The rock itfeif is alfo compofed of an- 
gular mafles, as are indeed moil granites; and thele 
maffes arc all'o ranged perpendicidarly. Several cmcrgCj 
as it were, from the tops and lides of the neighbour- 
ing rocks and hills, like fo many flately and artificial pil- 
lars. The winding Jlrata before mentioned aih alio pa- 
rallel with each other, as I have frequently Obferved In 
other .granites, as well as common vulcanic in ge- 

neral, particularly of the harder fort. Dr;saiAB.t;sT calls 
the latter BaJciUes m tables which is a kind of viilchriic 
date,' formed in parallel of different thicknefs, front 
two or three to five and fix inches. This is very comthpll 
in the provinces of Velay and Auvergne, in Ffahce, where 
it is ahb'Ufed for coverings of houfes. llie fame fort Of 
flate is likewifc common to the mountains of (ilcnoa, many 
of which Mem tt> be of VLilcanic ’origin, as 1 recoUedt to' 
liavc remarked in ])aifiny>; the chain of bochelia, 1>C“ 
tween Oenoa and the plain of 1 Orabardy. ' 1 mention tills' 
circumlluriccj us the vuicari:ic'''yAr>7&wfi'’y<;ir of that part of 
Italy have iiotdiitkcrtt>%cei.i''’%ftk'fi<!ed' to.-'lii'' faft,' it is 
lately only lirat'iiichobferv^liohs lre|>''iiii:o’be iirade in other 
countFies;'' thcJ^lufeitliei^S'Ol' Volcarios ' or vulcanic 

{ c) 'l’'nc'yc1opcc!ie, Ait. Pave tlcj G iauts. 
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traits, being but little known, tliongh fiicli trails feeni to 
occupy every where a very conlulerablc part of the fai- 
face of the earth. I remember to have obicuul thefc 
llaty tables, or parallel Jirauu of granite, mar tbe top of 
the famoirs San Gothard, in tlic aieent ofih.it nKMuitaiu 
on the fide towards Snitzciland. Thc‘ley//oyf'/ ate alto 
ranged perpendicularly, like the otliei (oinrnon ones in 
granites, and refemble desmarest’s bafalic ^ en iab / cs % 
affording thus another proof of the airalogy remarkable 
between the organization of the dilTcrcnt inaflcs in gra- 
nites, and that of common viikaaic Jlrala in general. 
The former, as well as the latter, have their jnifmatic co- 
lumns, their bafalies en tables, as dfsmaiucst calls them, 
and en boides, as I have ohferved in my account of Monte 
Roflb. Surely, therefore, thefc are flrong proofs in fa- 
vour of the common origin of both. The rocks of San 
Biafio abotmd with ferruginous vitrifications, which are 
frequently ohfervable in granites; and the neighboiiriiig 
tradtswith lava or por! ignei-, asihave alfoobferveci, when 
I blade thq tour of dhis country, particularly about Teolo. 
Tttbe Abbe teougbt me *4 of lapis lenticular is, 

broken from the limeftone that fuperficially covers tlie 
granite of tliefe Enganean hills, in many places, as I be- 
fore ohferved. I mention this circumftance, recolledling 
^,havd taken notice, in my laft paper, that fuch figured 
pot commonly found in the lime-ffcone of this 
tlie prefent account may ferve, by way of 
appeniife, I lately dkl myfelf the honour td 

‘ ' ' prefem 
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prefeiit to the Society, through your favour; you will 
oblige me alfo by the commuuicatioii of it to that learned 
body, llioulcl you find it deferviug of their attention. 

1 have nothing further to add at preient, but the af- 
furaiices of my being, Avith great truth and efteem, sir, 

Your mod: obedient humble fervant, 

JOHN STRANGE. 
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XLII. Ohjervations on the Difference between the Duration 
of Human Ufe in fowns and in Country Pariffoes and 
Villages. By the Rev. Richard Price, D. D. F. R. S. 
Communicated by Dr. 


RedJe, June, 22, f-T^XjIS Society has lately been miicli 
J. obliged to Dr. percival, fortlie ac- 
counts he has communicated of the Rate of poxnilation 
at Manchefter and its adjacent places. Thefe accounts 
contain fome facSts, which appear to me curious and im- 
portant.. From the laft in iDarticular, there appears to 
be reafon for concluding, that whereas a 1 8th part of the 
inhabitants die annually in the toevn of Manchefter, not 
more than a 56th part die annually in the. adjacent coun- 
try. This implies a difference fo great between the rates of 
human moitality in thefe different lituations, that fome, 
whofe judgements I reverence, have tlioiight it incredi- 
ble. I will, therefore, beg leave to offer the following 
obfervations on this fubjedt. 

In the firft place, the evidence in this inftance is f'ncli. 
as Teems to leave little room for doubt. From an accu- 
rate furvey it appears, that the number of inhabitants in 
the town w;W 47 246, in the year 177 3., %he number 
deaths the fame year (and affo the average for 1 77 a,, 

■ ' ■ " ■ 1773, 
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1773? 3,nd 1774), was 973 .w ; that is, a a 8 th part of the 
iiuiiiber of inhabitants. From an equally careful liirvey 
it appears, that the number of inhabitants in that part of 
the parilli of Manchefter which lies in the country, wa? 
13786. The number of deaths in 177a was a 46 ; fliat 
is, a 5 6th part of the number of inhabitants. The.chief 
objeeSfion to this evidence is, that the number of 4caths 
in that part of the parifh which lies in the country is 
given only for one year; whereas the average of fevcral 
years ought to be given. But firft, the number of deaths 
in 1 7 7 3, in the town, was nearly the farfie with the m^'* 
diiim for feven years ; and from hence there arifes a pro- 
babilitjq that in the adjacent country, the number of 
deaths, ill the fame year, could not have been much 
lower than the medium. Secondly, fuppofing it lower, 
there is the higheft probability, that it-was not more than, 
a 4tli or 5 th lower. Suppofe then the time annual me- 
dium to be 300, inftead of 246, and it will follow, that 
■whereas a 38th part of the inhabitants die in the tovsrn 
annually, a 46th part die in the country ; and this is 'a 
difference very confiderable. But farther, I would 

( a) The numbers of burials in the town, including the addition of 50 cvcfj 
-year fol- di0eiitcrsj was in 1772, 954 

^ 773 . ' 973 " . ‘ 

W ' ' ' i774i.'" '■ ■ tooS , i 

Within the parifh, but out «?f, the town, we, 13 epifcopal and diffemmg 
chapels; and the number of burials in allthefe chapels, in, 1772, was 246. . Tlic 
chriftenings were 401.. Tlie number of burials brought from the country into 
the townjs not confiderabte.; and it is, I aft! informed, pretty cx!a<SlIy’‘ baiaiihu 
by the burials carried oatof thetowa into the country.' . : ... ;,•< i ‘4 

h 1 1 3 obfer/e 
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obferve,. that the difference which this fiirvey gives he- 
tweenhhe rate of mortality in the town of Mancheiler 
and the adjacent country, is confirmed by a variety of 
other accounts. It may be ftated in general, that whereas 
in great t9wns, th^ proportion of inhabitants dying an- 
nually is from i in 19 to i in 33 or 33, and in mode- 
rate towns from i in 34 to i in 3 8 ; in country parilhes 

and villages on the contrary, this proportion feldom ex- 
ceeds i in 40 or 50. The proofs of this are numerous 
and unexceptionable ; and I have elfewhere given a par- 
ticular account of them I will here only mention the 
following fadts. 

The number of inhabitants at Stockholm in 1763 
W?s 7297 9 . The average of deaths for the fix preceding 
years had been 3803.'''^/’. One, therefore, in nineteen died 
there annually.. 

, , , At 

(b) Tlie number dying annually In towns Is feldom fo low as i in ex- 
cept in confequence of a rapid increafe produced by an influx of ^icoplc, at tliofc 
periods of life when the feweft die. I'his ivS'thc cafe at Manclu’flcih It is alfo 
the, cafe. at Lkerpool and at Bciflin; m'thc former of which towna^ i m' 2 j dies 
annually, and in the latter^ i in a6| died 'from 1755 to 1759* See Obferva- 
lions on Reverfionary Pa.yment$j p. 224^ 3d edition* 

(c) See Obfervations on Rsverlionary Payments^ &c* Eflay xft, and Suppk- 
- ment. 

(d) Sec a Memoir by M. wanGENTiN, in the 13th volume of the CQ/kiftm 

printedat Paris, 1772. 'From this iiiemoir I learn, that in 1757, 
and; 1760, 'and 1763, a furvey was made of the inhabitants, of Sweden, dHHn« 

, gutflrli^g particularly, the numbers of both foxes living at 'every age; and that 
. alfo, for nine years (or from 1755 exad regifter was kept of the 

number of births and burials. in each year,,.diftioguifli,ing the age and fex of 
, fvery one that died, I do not teow whether this regulation has been continued 
' ' ' ' ‘ ■ , . . to 
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At ROME, an account is taken every year of the num- 
ber of inliabitants ; and, in the year 1 7 7 1 , it was 1 5 9 675, 
The average of deaths for ten years had been 7367: 
one, therefore, in 21 } died annuahy. ; ■ 

In LONDON I have (licwn, witli an evidence which I 
think little fliort of demon ftratioii, tliat at leaft i in 2b|' 
of the inhabitants die anniiallye^- And, from a parti-- 
cular furvey and a very accurate regiiter of moituht y uf 
NORTHAMPTON, it appears, that i in 26’- die tiicre an-' 
nnally . ■ ' ■ 

Let tliefe fa6ts be compared with the following. In 
1767, afurvey was made of the inh-aldtants of thciliah'd 
of MADEfRA, under the dire^hion of Dr. thomas heber- 
DEN, and their number was found to be 64614. The 
average of burials for eight preceding years had l)eeii 
1293. Only 1 in 50, therefore, of the inhabitants died 
annually (fee Philofoidiical Tranfabfions, vol. LVIL p. 
•461.). 

to the prefent time; btjt the rcfull of for the nine years f liO,vc iirnitloncrJ, ns 
jpvca by M. wargentin in this Memoir^ contains iiulcod a mo!! curious ac- 
count of the Rate of population in Sweden; aiul it is part!':uhnly tu j>rcii'U{; 
purpofc to mention^, that it Ihcws, that tliough a 19th part of ibc inlialntanls of 
Stockholm die every yeaiy yet ia the wliole kinj,rdonij, lakiny; all t!ie towns and 
country together^ not more than a 35111 part die c\c:ry year* la i 757, Sivcdtin 
'confiRed of 110x595 males ^aiKl x2ax6oo females; in of 1121053 

males and 12464454001^1^35 and in 2763, of 1165489 iimlos and 1280905: 
females. The annual average- of births^ lTOiai755 tp 27633 was 46223. males , 
and 4401:7 leoKiks-jwk marriage^, ai2i-9; of deaths^ -34088' males anil 35037 
females.. ■ - c- r; ^ ,,, 

(/) Sec Obfervatlons on. Rryernouary Payments^ Eflay TV. p* 253^ , 

' ' ' ' The' 
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'Tlie diilrict' of vau'd, i'n’ Switzerlaiidj in 1766, con- 
tained 11295 1 Hlhabitants. Tlic average ofdeailiti for 
ten preceding years had been 2504. Only 1 11145, tlicrc- 
forc,' died arniiially ryh 

The number of inhabitants in the parhli of acx- 
ivoRTi-i, in the county of York, in 1757, was 603 ; and 
the- average of deaths for ten years had been lo-^, or 
a 5 6th part. In 1767, the inhabitants Were increafed to 
728; and the annual average of deaths was 15-ro, or 

nearly a 47 th part 

The reafonof this ftriking difference between the rate 
•of human mortality in towns and in country pariflics and 
villages miift be, firft, the luxury and the irregulai- modes 
■of life which prevail in towns ; and, fecondly, the foulnefs 
of the air. But it has been inquired, whether the migra- 
tions of people from the country to towns may not pro- 
duce this difference, by lelTening the proportion of inhabi- 
tants that die in the country, and increafingthe fame pro- 
portion in towns ? In ahfwer to this enquiry I would ob- 
ferve : firft, that this difference being a difference of near 
■a half, it is apparently hluch greater than can be accounted 
for by any fuch caiife. But, fecondly, it fhould be confi- 

(fj See M. muret’s. Memoir on tlie State of Population, in the Pays de 
faud, printed at Bern, in 1766; ^and the Supplcinent to the 01 )lervations on 
-Revsrfionary Payments, p. 358. 3cl edit. 

I this information' concerning tlie pariili of Ackworth to a curious 
reglfer kepttliere fey 'Dr. lee. I have. taken the liberty to infert this regifter 
in the, pdftfctiptj tfogtithet with , the annual rcgifler and furvey of Rome from 
I 76 z.ta I77li. ' 

2, , , dered, 
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dered, that if migrations leiTen the number of deaths, they 
alfo leffen the number of inhabitants ; and that it depends 
intirely on the ages at which the inha])itants re■mo^’c 
from a place, whether the effcdl of their removal fliall be 
lowering or railing the j>roportionof the ainutal deaths to 
the number of inhabitants. In the prei’ciit cafe, the 
truth appears to be, that the moft common ng-e of mi- 
gration from the country is fuch as raifes this pro]>ort,iou 
in the country. This will be evident from the fol- 
lowing confiderations. The period of life in which per- 
fons remove from the country to fettle in towns, is chiefly 
the beginning of mature life, or from the age of j o or 
1 5 to 25 or 30, In infancy, none migrate; and in the 
decline of life, it is- more ufualto retire from towns thair 
to remove to them. Towns, therefore, will be inhabited 
more by people in the firmeft parts of life; and, on the 
other hand, the country wdll be inhabited more by peo- 
ple in the-weakeft parts of life; and the confcqucnce of 
this is, that in the country, the inhabitants muft die falter 
in proportionto their number than they otherwiie would, 
and that in towns they mull die more ilowly. In ])arti- 
cular, the number of children is always much greater iji 
the country than in tt)wns; and this is a circumftance- 
which muft be extremely unfavouralfle to the former:; 
ibr it is well known,, that there are no years of life, iti 
wliich lb many of a given number die, as the firft three 
or four years. Till the, age of five, human life, like a 
lire beginning to. burn, is very feeble; and in feme litu- 
ations more than half, and in others, a third or fomtli. 
of all that are born die before that age. After this, life 

grow S' 



[ 430 ] 

rrows lei's and lei's pi'ccarions till it acoitires its iitmoll 
■vigour at i o or 1 5 ; and of the living at this age, not above 
T in 70 or 80 dies annually in the worit lituatiuns; and 
in the bell litirations, not above i in 1 5 o or 160. Af- 
ter 15, life declines, and continues to do fo more and 
more, tillit becomes quite extindl in old age. If, tiiere- 
■fore, in any iituation, the inhabitants confilt more of per- 
fons in mature life, and yet die fatter, it mutt be owing 
to fome particular caiifes of mortality that operate there. 
'.This is the cafe in all towns where any ohfervations have 
been made. Manchefter, in particular, is not only kept 
up^ but iiicreafes faft, by removals to it of perfons in the 
prime'of life. The country round it iiicreales likewife; 
but it is by an excefs of the births above the deaths ; that 
is, by acceffions to it of children in the very feeblctt part 
of life. This ought to raife the proportion of annual 
deaths to inhabitants in the country, much above the 
fame proportion in the town; but, infteacl of this, it is 
near ..one-half lower; 

It may he needlels to add any thing to thefe obferva- 
tiohs. 

In order, however, to put this matter out of all doubt, 
I will obferve farther, that it appears in fa<tt, from the 
accounts furniflied by Dr. percival, that the number 
of inhabitants in the periods of life when mankind die 
,4^eildf4that is, in the firtt and laft ftages of life), is con- 

V'” of the inhabitants die commonly between '14 

.yand 515 ';a' fifth and upwards; and the remainder die tinder 
'15* In cohntif^'' abOnV i‘4and|r; about 

t ^-fifths at 51 arid upwards; aiid ife'’remainder under 15, ' ' 

^ ' . , ■ ■ fiderablv 
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fiderably leis in tlie totvii of Manchefter than in the act-- 
jacent coniitry. The n amber of inliabitaiits in the towin 
under 15 and above 50, is 134675 in the country, 
7305. And the whole number is, in the tdwn, as 7^46 ; 
in the country, 1 3 7 8 6» In the town, therefore, the in- 
habitants, in the firft and laft ftages of life, do not make 
half the whole number; but hi the coiHitry» they make 
confiderably more than half. At Ackworth, likewdfe, in 
Yorldhire, the inhabitants under 15 and above 30 are 
more than half the whole number; and the fame is true 
at Hale near Altringham, at Horwich, at Darwen near 
Blackburn in Lancaflrire, and at Cockey Moor near 

Bdlton^ 

(i) lam mudi indebted to Dr. PERCitAl. foir the foflovring Scco^ntof 
thefe places. The focicty belonging to the chapel at Hale is compofed ©f l|6 
males, 136 females, 92 married perfons, 8 widowers,; widows, 10;; mider 15, 
and 41 above 50. The deaths, during feven yeara, have been.' 2S, and the 
births 68. Mr. evans’s congregation at Horwich, confifts hf 305 ifidividnais ; 
vi%, 149 males, 156 females, 94 married perlbns, 9 vridowars, 8 widews, izj 
under 15 years of age, and 50 above 50. The birdis, for feven years, lOi ; the 
deaths ,32. A 66th part, therefore, die annually in both thcfeplaces* The rev. 
Mr, sMALi-Ev’s congregation at])aivVent, conilfts of 1830 individuals; war. 9Q0 
males, 950 females, 640 married perfons, 30 widowers, 48 widows, 73? perlbns 
wndcr tlie age of 15, and 218 al)ove 50. During the laft feven years the birdift. 
Iravo amounted to 50S, the deaths to 233. A s6th part, tljercfo«, die annually. 
Mr. BARNEs’s congregation at Cockey Moor, coafifts of 1^4 fatniUes arid 71 1 
individuals 5 namely, 320 males, 391 femalfcs, 24^ matnod perfons, I'o widowers, 
27 widows, 252 perfons under the age-of 13, and 99 above 50. I> 5 aths in feven 
years 1 14; in which period the deaths were confiderably ihcreafed by an uncom- 
mon fatality of the fmall-pox. Ope peefoa in 44 died annually. The rev., Mr. 
mercer’s congregation at Chowbent, in Lancaftiire, confifts of iii6o peefcas ; 
“om, SS4 males, 606 females, 173 males and 1 50 females uadec the age of ten, 83 

Voj,. LXV, M m m naalos 
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Boltoily ia* tlie fame county; and yet in fome of thefc 
places it appears, that not a 6oth part of the inhabitants 
die'-kiimiaMy. ' 

lAt Stbckholrn., in 1763^ the inhabitants under the age 
of spwere ohly^a ii2th; above 70, only a 46th part of 
the ^hol'e number. But in all Sweden, the number un- 
was' a 7th ;■ and above 7 o, near the 3 2d part of all 
th^ fehali^tahtsii ahd yet town to 19 in the 

whole kingdoihi' ' This may be eafily deduced from Mr. 
WAki3'EN'TiS’'s tables: in the CoUeSion Academique before 
quoted."' ' • 

' To the accounts which give the proportion of inha- 
bitants to annual deaths fo high as 50 or 60 to r, it has 
beeh fafth'ei-nbjeded, that if true, it muft follow, that 
in fuch lihiations half the inhabitants muft live to 50 or 
bo 'yeafsdf age; But were; this a right inference, there 
\’^hid be nothing in it incredible. For though in moft 
c!fi 4 s%nie-half';die;inTh^ two :pr three yeai’s after 
bifth in ihaiiy comilrfj fttuations,,t^^ greater }>art 
lifeboi^iafrys; dnd.in Jtherpariili of, Achwnrth, particu- 

hinder from the re- 

g^efj’fhathhfe-halfocf allborn there live to theage of 46. 
It' appears* alfo,- With equal: evidence, from M. "muret’s 


tables in the Bern Memoirs for 1766, that in 43 pa- 

Of all born there 


■^ofl?’ 4 hoqoic| sni iji.rp,,,,;, , ' 

ad'wiclowets, and 43 widows, 
iirabuhted to 293, aaJ 

the deaths to 169. . Qnegerl^n, died' ahhuallf Thcfe furveys 

m'tJi^year 17^ , ^ ^ : 





live 
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live beyond the age of 41. In tratbj did jill Oiaiihiiid 
lead natural and virtuous lives, that wafte;of the ipeeies 
which happens in infancy and childhood woukinpt take 
place, and few wouh! die except in ol<l age. : The iii^ 
ference, however, which I iiave mentioned, cannot be 
made with reafon. It is juft cjnly in the ])aiticular cafe 
of an uniform decreafe in the probabilities of living from 
birth to old-age; and this is a cafe that has never exifted. 
In all other cafes, there is not any neceffary connexion 
between the proportion of 'inhabitants dying, . 

and the age to which the greater part live. In mpft; ci*- 
ties one-half, as I have juft obfervedj of all that are bom 
die beforeftwo or three years of age. But it cannot, be 
imagined, that there is any place where fo many as pne*- : 
half or a third of the inhabitants die; every year. , , , 

But to return to Df. PEkciVAL’saccotlpit of tfte towna^^^ 
parifli of Manchefter. It appears from this peep unt,. th at 
the number of children hinder; .! 5, compared with , the 
number of inhabitants bet weeiX:i 4. an.d,r;5ti,its greater.in 
the country thah iii the fPwn'of ’Manchefter^ in thepro-^ 
portion of no lefs than 5 to 4m, It follows, therefore, 
that though, in conleqiience of a conftant influx of peo- 
ple to the town, it is more filled than the pountry yyith 

' ' t r' i ' 

" ' ‘ ' ' ■ ^ ^ ' 1 ^ 'it - ' ' \ ' 

" ,(k) Ifl the town, thefluipl)er,0fJia^ablt^ntshcw^eAp4aiicl,jji, is ,137^,9; 
and 9575 under 1 5. In tire country, the former number js 64 Si'; and the litter; 
3545. But the laft m;in>ber,, would have twen . only 4503, had proportion of 
the inhabitants .between .14 and , 37, tp,, the inha1)ita.h«- lift'def been the fimo in 
both lituations. It is o\ying to this, ,th 2 t the pumhef df 'pdions in adamilyiifa 
the country is 3-| ; but in the town only 4I. ' ' ' '• '.Jr 

M m m % ^ ' Jiihai 
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'inhabitants in the molt vigorous periods of life; yet one 
child in four Ipfs is boitnih the totvn than in the coun- 
try, This is z remarkable circumltanrc, and the rcafons 
qf It mnft be the iwo following. Firft;>. the town inhabi- 
tants being lefS" healthy, and dying fafher, have not the 
fame conhitution with the country inhabi- 

tants. Secondly, in the town a final] er proportion of the 
adijlt f|r3ityi atid‘'they 'marry later than in 

the country. Thf furvey fully proves this; for it ap- 
pear, that though the numbei of inhabitants at the moft 
common marrying ages, compared with the whole num- 
ber of Che living above the age of 1 4, is fmaller in the 
country thgn rhb town; yet the proportion of the mar- 
ried to the living , atove 14, is very nearly the fame in 
-both Ixtuations. And there are more widows and wi- 


dowers in the town than in the country in the propor- 
{tdoa of near ib 4 :bm. We learn frofrr hence, I think, 
clearly in what manner towns operate in checking po- 

' and learned 

b™fhe has 
■a^kde cotnmon opinion 

ik fight, with fe|pe£l‘W tnd 'difljrbpoition between the 
riumber 6f mide ^h<l''fyhiale a^ncf'that he, therc- 

fdki wAifes !i‘ Bl^ijr'be ihad^ info this fub- 

fhetbllowing faifts, 

which ‘ I thl^k, tvlUiabuhl^hfff this point. 

^ f 4 .bull i! ,q ,f>k!i I, 1 * 'I ' 

^ (Iti.'frJluU woM / { ( uM 4 *0 » P. 1 » i , i 

.’a'i! ' "i ( 
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", ‘ ' . Borii Males* • • * ' 'froiJdttlm 

} 86229s ■ •817072 ■ 20 to 19 

Palis, for 8 years ( 1 ), 

Leyden, for 50 years ( m), '' 

Vienna, for 27 years, ending 1746 ('ll J, 

Berlin, for 40 years, ending 1761 (a). 


79693 ' 76481 25't0 24 
'46773 '■ 44 ^' 33 ' 

, 67060 -64893.' ', 3 i’«V 30 
71188. .67431 aoto'19 


^ : aS toi7 

DuMom of Magdeburgh, for 38 years, ending 145985 aito^o 

AH the Prufilan towns, fora courfe of years, ('r^, 691826 659072 2i£o20 

In a gtcat nnhiber ^of country pari'flid^ ' 2ito20 

courfe of years ('ry, ; , - ^ -■ ;, ,J - ;f ; , ;"■■ ’-'f- : . ■■ •• 

89539 84934 19 , to 18 . 

-l-eeds, Mancheliorir^Coventry, &e. :for. a period J ^ 

'in the fame towns, for ahotlier period (af^, , ' „ 57084' 54*28 20 to 19 

,, , ,,J, f;":,,-", i ,, . -. , ,, ; „ 

fQ,tQ‘3^9 ' ■ 

■-•Vi' ■ I 74 * 6 , 097 '' 396%24'S ■;'»«, to 1I9 . 

''fif.'iri:. i ■'' j 

Mr. DERHAi^,:;^ii|,|isA:^%c|rprj^^ 

. . 'i' ..-i: J I'lJS 4 '!!'' ^ 


Total, „ . ,. ,.„, 

Sweden, for g-year?, eirfipg'-i76s, 


X 3 , and tKiis proportlbix, prj.ee been generally re-- 

ceived as the true one; but it appears, from this table^ 
that it ought to haye'bepn ft^ited .at .^Q.to 79 . . But 

though it 'appettrs^, .xnal^s.bprn 'is in 

this prppo^tipp gr^'at^r||i^)l>^p^p^^^^ iep^fifle^ 'bpijis 
yet, 

0 ) 17'. 

(«} Ibid; p.i'3. (C) Ibid. V 12. (P) Ibid. p. '3. (q) Ibid. p. 5. 

(r) Ibid. p. 9. (s) See Dr. short’s New Obfervations, p, 27. 31. 

(t) Ibid. p. 30. (») Ibid. p. 49, (x) Ibid. p. , 


found 
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fonndtoilie than the number of females. I’bc reit. 
foil’ iSj without doubt, that males are more fhort-lived 
than females; and this is owing partly to the peculiar 
hazards to which males arc fnbjcft, and their more irre- 
gular modes of life;* hut it is owiiif; principally to fonic 
particular delicacy in the male conilitution, which ren- 
ders it lefs durable: for there are many obfervations 
which: prb^Cy lihat ithje of males takes 

j>lace chiefly in the iirft and lafl ftages of life. A few 
fa£ts of this kind I will beg leave to mention, bccauie I 
have juft met with them. 

Ill the parifli of St. Sulpice, at Paris, during 30 years, 

5 males under a year old died to 4 females. But under 
10, only 13 males died to 12 females (fee susmilcil- 
TahleSj vol. II. p; 30.) 

In Stockholm, during 9 years ending in 1763, the 
mfmber of ftili-boriis amounted' to 666; Of whom 390 
were -males, and 2:76 feih^es; that is, 10 toy. The 
number of the ■ lii^in'g in the ‘tOWn hhdi/'e the age of 80 
was, in 4760; 33246f whohi'248 w females, and 
84 males, or near 3 th’f Ih' the 'Whole kingdom of 
Sweden, including all town and country inhabitants, the 
number of ftill-borns, during the 9 years juft mentioned, 
was 19845; of whom 11424 were males, and 8421 
females, or near 4 to 3. The number of the living in the 
■whole kingdom conlifted of more females than males, in. 
the proportion of 10 to 9. It conlifted of more females 
turned of 80 than males, in the proportion of 33 to 1 9 ; 
and of more females turned of 90 than males in the pro- 
portion 
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portion of near a to i , (See M.wargentin’s Memoir m 
the Colletlion Academique^ vol . XV .) Having now h ad oc- 
cafion to refer again to this Memoir, I will j aft add, that 
itappears, thathy theexcefsof the births above thedeaths, 
Sweden gains every year an addition of above 2,000.0 
inhabitants ; and that in fix years they increafed from 
2323195 to 2446394. I am afraid, were regulations 
eftabliflied for a fimilar inquiry in this kingdom, we 
fliould be far from finding our ftate fo encouraging. 
London alone is a gulph which.fwallows up aii'increafe 
equal to near three-fourths of that of S^veden, 

P O S t S G R I P T. 

The following tables have been feledterl from Several 
more of the fame .kind in M. v/a^ige is.tin’s Menioir on 
the ftate of population in Swedep* . I have inferted them, 
here, becaufe they fplly yeiifyaiaoft: of the obferyatioiis 
in the preceding papei> apd- cpriftain more .dilfin^ and 
authentic hifpr§^ijihf>P.’9P iCuhjedt ■ of; human'inorta- 
iity than I have ever before met with. 


TABLE 
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table 1. 


Slieming the order of hiiinan mortality in Sweden. 



Amiuat d«ilths, bilfig 
tins leverage of three 
years, 17611, r';£g, 
0ad 

Ntimbcr of the living In 

‘ 

Mules 

Females 


Males, 

t’emales. 

StiI-‘bor% 

Died trader 1 

Died between i and ^ 

3 _ 3 

S 10 

lO ij 

tS ao 

20—— 25 

25 30 

30 -— 35 

35 40 

40 45 

45 50 

50 55 

55 »__ 6 o 
60— — 65 

65 70 

75 80 

So*— i 

83— —go 
Above go 

Tot^I of annual deaths! 

132. 

1117: 

439: 

220 f 

2151 

: 933 

711 

®34 

883 

1020 

955 

1180 

1099 

1280 

1177 

1586 

*237 

1322 

1092 

917 

414 

215 

9850 

433^ 

2249 

2057 

834 

658 

756 

863 

1146 

923 

1170 

938 

tii3 

1097' 

1721 

1566 

2041 

1695 

1446 

650 

_£ 1 ' 

^ Bom, ' ' ' ' 

Living under t 

Living betw. i and 

S — -ic 

to — ^ — It 

15 2 C 

20««-~-25 
25 30 

35 ^40 

40*— to.>'w»i ..«43 

45 -' — 50 
50 55 

SS 60 

60--^ — 65 

65 70 

70 75 

75 80 

8 0 *— —**»*«- 3 3 

85- — 90 
i^bove 90 

47 ai( 

3609/; 

6605c 

6645^ 

130015 

126696 

108312 

92299 

88056 

85936 

74826 

67448 

52398 

47298 

37086 

34892 

20649 

^5454 

8858 

4620' 

1508 

527 

> 44892 

35453 
) 67234 

67711 
130758 
128021 
109985 ^ 
105115: 
101003 ' 
95811 

814,3 

74854 

5955 * 

56646 

4 SS 31 

44925 

28964 

33159 

*3556 

7487 

2694 

988 


36777 f 

. 3748 ^ h 

^otal of the living Mail ages, 


> 

, g 

* ^ VI * »ouyu 
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In this table it is obfervable, that the number of the 
living, in every equal divifion of life from birth, de- 
creafes continually till all become extindl; and that 
though the males born are more than the females born, 
in the proportion of 20 to 1 9 ; yet the males living of all 
ages arelefs in number, in the proportion of 1165489 
to 1280905, or nearly of 10 to ii; notwithftanding 
which, the males that die annually are to the females as 
52^5,3.., 


YbL. LXV. 


N'n 11 


T'ABLE 
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T A B L E II. 


.Shewing the order of human mortality at Stockholm. 



Annual deavh'!, huia^y 
liw'nveta^v" of ihae 
5 .< 7 ars, 1.761, i76.a, 
and 1763, 

Number of tbo living' In j ^ 



Mules, 

Fcmalfi'.. 


Males. 

1' Cinalfi*. 


/ = : 

43, 

Boroj, 


3310 

-:piie5i nndci:, . 

567 

489 

Living under 1 

684 

7 ^ 

Died between and c> 

I6I 

170 

living betw* I and 3 

^^73 ‘ 

1348 

! " ' '3 ,5 

So 

79 

3 5 

1022 

1 106 

5 lo 

71 

72 

5 10 

2630 

2774 

15 

49 

24 

10 

3 'St 

2918 

. „ _ , 'IS 20 

S 3 

3° 

IS 20 

3018 

2865 

, 20 25 

91 

64 

20 -25 

3070 

4056 

25 30 

I 2 X 

78 

25 — -30 

3380 

4251 

3 ° 35 

141 

102 ‘ 

30- — 35 

3705 

4234 

35 40 

1 18 

96 

35 4 ° 

3019 

32S8 

40 45 

140 

“5 

40 45 

2846 

3130 

45 5 ° 

lOI 

84 

45 50 

177s 

1984 1 

- 5 ° 55 

los 

91 

50 55 

1581 

2129 

; .55 5 o 

61 

1 54 

SS 60 

S53 

1329 : 

i 60 — ^ — 65 

?9 

88 

60 65 

826 

1383 

i 63 <JQ 

41 

54 

65 70 

370 

778 

: !]° “75 

33 

77 

70 75 

260 

574 ^ 

;; 75 8c 

. 28 

59 

•• , 75 80 

128 

324 

: .80 85 

18 

45 1 

So 85 

58 

J27 

, ' '85 9° 

' 7 

20 

85 90 

16 

51 

Above . ^0 

3 

II 

Above go 

10 

22 . 

[xotal of annual deaths, 

. 2068 

^902 . 

of the Hvjog at all ages, 1 

32 C 7 < 1 

ZOAOA ' 
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In this table it may be obferved, that the number liv- 
ing at every age from birth d'ecreafes only till five. Be- 
tween 5 and lo Stockholm begins to receive recruits 
from the country, and they come in falter and falter till 
35 ; after which age it appears, that more die than come 
in ; and that the living in. every fubiequent period goes 
on decreafing continually till the end of life. It is farr 
tlier obfervable, that this table exhibits a greater differ-r 
ence than the former, between the mortality of males 
and females. : | ! 

A comparifon of thefe tables will Ihew a ftriking con^ 
trail in otfier refpedls between the Hate of human morf 
tality in the whole kingdom of Sweden and in its capi-* 
tab In order to make this more obvious and unexcep- 
tionable, I will add the following table, deduced from all 
M^wargentin’s, tables. taken together. 


T'A B'LLi; 


N n n 2 
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TABLE in. 


} ' • 

all swti 

den for mne 

years. 



in uTooanoi.iMi ' m 
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r: 
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Still-born, 



I in 
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I in 

47 

1 in 

3 ' 

1 

in 
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4] 

I in 
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1 

in 
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1 in 

^ 7-1 

I in 
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1 in 

7 

1 

in 

1 

/i 
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S' ■ 
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r in 


i in 

^ 3 t 
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16 


5 — “ 

10 
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71 

I in 

76 

I in 

'■» « 1 
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1 

in 
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I in 16 1 
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79 

1 

in 

1 14 

j 

15 — . 

2'0 

I 5 n 149 

I in 

6+ 

i in 

59 

1 

in 

99 

! 

■20 — - 

-ZS 

1 in loS 
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,T 9 

I in 
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I 

in 

79 

D' 
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-30 

t In 

98 

I in 


I in 


I 

in 

58 


35-1— 

OS 

i In 

85 

i in 

8+ 

I in 

3 ^ 

3 

in 

43 

‘ \ 

— 

>140 

' I ill 

78 

I in 

r 

I ill 


I 

in 

39 

: '' i 

* ' 

i 4 a- — 

-45 

I ill 

56 

i hi 

bj 

I in 

-3 
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in 
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J , 1 1 

'45 50 

I In 

49 
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65 
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in 

28 


,50 
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I in 
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I in 
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165— 
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70 
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I in 
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A general Bill of all the cnmsTENiN'Gs and burials iit 
the Pariili of ackworth, in the coiinty-nf YORK, cx- 
trailc'd from tlic PariOi ilegiher, for ten Years, from 
March 25, 1747, to March 2,5, 1757*' 


j In ttni 

¥t;t 

.rs ednilicncd, T^Ialcs 62* J-'emaler 6*;, Toial, 127. 



In ten Yet 

irs Buried, Males 5S* Fuaialcs 49. Total, 107. 





Males. 

Females 

Total. 

' 


’ Males. 

Females. 

Total. 

Kvhereof have died 




And tlicrc have died of 




, Under two years 

old,: 

6 

ir 

U 

ApoiJk'xy, 

0 

i 

I 

Between 2 and 

S 

I 

. 2 

3 

Cancer,! 

X 

0 

I 

^ 

10 

z 

‘ > 2 

4 

Cholic, ‘‘ 

I . 

0 

I ’ 

10 

20 

I 

2 

3 

Confumptions, 

10 


25 : 

— 

50 

6 

' ^ 

8 

Dropfr, 

4 

I 

5 : 

' SO' 

40 

n 

3 

5 

Fevers, 


12 

3 jS' 

4c- 

50 

1 1 

3 

14 

Infantn, 

6 

7 

T? 

0 

1 

60 

9 

- 2 

1 1 

: Lunacy, 

0 

r 


60- 

70 

9 

; 7 

16 

Old Aj^e, 

9 



0 

1 

So 

9 

8 

17 

pal fey, 


0 

1 

So 

90 

I 

c 

7 

Cjuinlhjj* 

0 

I 

i 

90 

100 

I 

, 1 

2 

Small- Pox, 

I ; 

0 

T 

Of ail, in lO Years, 

/h 

49 

107' 

Of the: .above Dll- j 
i tempers, in j 0 Y. J i 

„ ' 

91 

toy 

T t * 'I's -n 1 f t6o llcnfes, twelve of which 

In tins 1 anfii there nrc | a. 

ai e urfnihabhed 
S'Co; viz. 




IVIalcs. 

Females. 

Total, 


Miilmr 

F{ m.dcs. 

'Tocil; 

^ CJn'd'er two years old. 

' 1 2 

“j 

3^ 

Between 40 and 50 

40 

IS 2 

‘62 

■ Between z and 5 

25 ^ 

H) 

' 

44 

50— .do 

. : 

33 ', : 

' 71 

s— 

"-10 


3 « 

68 

ic 70 

^^5 

n 

59 

JO- — - 


’ S 9 

: 58 

117 

70—^ 80 

4 

8 

1 2 

iiO*- — 

-jO 

' ss 

41 

96 

So‘^~ 9c 

4 : 

0 

4 

1 , 

0 

-^0 

26 ^ 

35 1 

59 . 

90* — — t oc 

*0 

0 

0 ^ 


‘Total ot all Are?, 

..J., 

.318 '1 

.i8f _ 

60 J 
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A general Bill of ail the christenings and burials in 
the Parilli of ackworth, in the County of york, for 
ten years, from March 25, 1757, to March 25,1767. 

, ill tea Years Ciirilicactl, rilales, 104. Ivrnalt;j4, loi^* 'i\na!y 212, 

In tea Years Kuriecl, Maks 79. Females^ 77. Total, 156, 

IVlrfilcs. Femalfs. rotal. Males. Fernalcs, jTotnl 

Whercot have died And there have died of 

Under two years old.- 1,8 13 . Apoplexy, 2 i 

Between a and - - 5 , 0 y 16 Ailhtha, z ^ 1 ^ 

' ' ' . , ■ Cancer, o x* i 

S ^ 4 ' ' 5' Cafualties, '5 '1 6 

j Q „ ., y . .— ^ 2Q ' z 2 4. Cisildbed, , 0 Z' 2 

^ Chincou^h, 022 

: 7 S . Confumptions, 23 15 ^-8 

3,0-^ 40 3 8 ' r I CAnniHiouK, 4 3 ' 6 

^ ^ ^ . Diabetes, i o i 

40-^50' 3 , .4 6 Dropiy, 0 3 

50 60 II 3 ‘14 Dylentcry,, j i 2 

• ' j reicr, 1,2 ii 23 

6py-— , i'O .'13 13 26 Jaundice, 1 q i 

i' ■' 70-nr*--' 8 p 7 Id: ' 2 1. Inlaijs, 7 ^^15 

lAinuoy, o r I 

80 90 3 6 9 Afcallcs 022 

90 — —100 o t X Mortilicatian, 2 t j 

— — ^ Qlu^A'ge, II 19 jQ 

O'fall Ages, in loY'j ' '79 I 77 uM' ,i o r 

. V- ' * ^ ' ,. . <^infev, , , I o I 

* '• • j' . ' ‘ . . - . , , , 7' i. 7 

. , ■ ' , 'teetlij : ' 'o . ' i j 

f ' " •' Ot all the above liif- ] ' ^ „ 

; ' ’ ' ' order's, m I O' Yeans r 





2 

I 

3 

2 _ 

1 

3 

0 

V 

I 
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1 

6 

0 

t‘ 

2 

0 

' z 

2 

23 

15 

. 5 ^' 

4 

2 

6 

I 

0 

I 

0 

3 

3 

3 

1 

2 

1,2 

1 1 

Z 3 

1 

0 

1 

7 

1 6 

13 
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‘ i 

1 

0 

2 

^ 2 
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1 

3 

1 1 

^9 

3 ^ 

I 

0 

I 

. I 

0 

1 

, 7 - 

6 

*'3 

, ' '0 

I 

1 

8.0 

, i 

136 


In this Parifli there are 


f J^Houfes,, eleven of which arc uninhabited, 
t 72BSoukol: the following Ages ; vb. 


Mai as. 

Females. 

rmi 

3 U 

25 


32 

36 

68 

34 

SB 

72 

,50.- 


lor 

: 44" 

:'t 63 

'107 

-.,.61, 

' '62 j 



Between 40 and 50 31 

68 m— 60 2S 

72 " So 70 20, 

80 7' 


Males. jFenwIes. pot-il 
6n 


Ages, j j 

^; in lyoyhcre we'onl^. clwn,;ch{liren::b4t««), fix of. whom arfopw JvL uTihii 

and haVe refuied here ttimoftall tlie tinac*'” ' : , 


AbifraA 



Accomlt of the Inhabitants of Rome, from 1762 to 1771^ 


[ ■445 ] 



Cl 

»o 

Cl 


Cn 

vf 

►-1 

in" 

vCi) 

Cl 

AH 

CO 

'i- 

Ml 


VO 

0 

MD 

0 

v; 

H-( 

00 

CO 

nO 

M 

CO 

'.,SN 

CN 


LO 

0 

Xh 

cl 

CO 

ON 

ON 


CM 

i-«l 

«o 

i' 

'Cn. 


Cl 


CN 

r 

10 

'4- 

‘0> 

CO 

'4'* 

VO 

l<H 

ON 

V.7, 




CM 

00 

nC 

Cn 


4'-. 


NN 

CO 

Hi 





IH 

Cl 

0*N 

ON 




•rl" 

.10 

C‘ : 



CO 









QO 

AH 

w 

CO 






XJ- 


cl 

ON 


»«H 

Cl 

rf 

C'N 


'•-1:3 

vO 

0 

CO 

50 

O’i 


tb 

C3 

i ■•. 

nO' 

O' 

0 

CO 

''4“ 

U-5 

CO 

CN 

On 

CO 

1"* 

Cl 

' Sr 

Ml 

CO 

a!) 

xr) 

00 


d 

NC ' 

•t 


IN. 


x|- 


0 

’ r'. 

nO 

Qs 


•h 


sc:) 

00 

CO 

0 




UN 

0 

-4 

IN, 


In 


CO 

CO 






nO 

M 

0 

ON 





•0 

CO 



CO 









00 

Ah 

01 

CO 






xr 














t-4 







i~( < 


•N 

►M 

0- 

ON 

00 

10 

r-. 

CM 

O'" 

VO 

to 

M 

vb 

w ' 

ah’ 

ON 

to 

M 

d 

'O 

ON 

CO 

<M 

XT 


CO 

ON 

On 

ON 

AH 

0 

VH 

'ON 

50 

»o 

4 h 


d 

as 

{ 

k i ‘ 

'O 


VO 


00 


0 

w 

VO 

On 

^•4- 

-h 





, 

f'#‘ 

OD 


O' 

IN. 


vO 


Cl 

'4’ 

Ml 

Mt 


V-i 


CO 

0 


AH 





io 


W 


CO 








' 

CO 

|H 

Cl 

CO 






H/' 


'••1 

ON 


sO<' 

0 

On 

t> 

1*4 

0 

b 


Cl 

U 

'iH 

to 

u 

u 

10 


i ' 

CO 

00 

0 

VO 


M 

0 

0 

6 n 

KH 

VO 

'O 

00 

vN 

d 

NO 


d 

ON 

'! 

,4. 

tO 




NO 

ro 

• I'-. 

ON 

Nh 

0 

d 

00 

ON 

00 

0 




lo 

VO 

oc 

Cn , 


vO 


CM 

N-f 




CM 


C<0 

ON 

0 

CO 




' xf* 

Os 

, CO 

M' , 


■CO 









00 

NO 

Cl 

CO 








Cl 

io" 

cl 

Cl 

lb 

CO 

rci 

"oci’"" 

On 

0 



■"o”' 

'0 



d 

“’“5" 

■'OO 

“■~b ' 


00 


iO 

vo‘ 

0 

CO 

»o 

00 

CO 

ON 

|H 

00 

»o 




CM 

M 

: d 

N.r. 

tO 


ro 


0 


C'-. 

►—1 

VO 

CO 

CO 

VO 

M 

M 





CO 

;VO 

4 - 

Cn 


NO 


Cl 


r W 



cl 


00 


'd 

AH 




Mb 


o* 

w 


CO 









00 

AH 

d 

,CO 






W ' 


w 

xt 



'oo~ 

•-t 


. ■<>* 

CO. 

0 

0 


M 


0 

CM 

CO 

d 

'• CM 

”'co ■ 

NO 

00 

ON 

irj 

CO 

to 

00 

co 

Ci 

0 

AH 

00 

QQ 

NO 

:0' 

w 

iHw 

d 

nD 

■ d 

NO 

sO 


CO 


VO 

Cl 

NO 

JCn. 

CO 

On 

CO 

Cl 

to 

sD 

fM 




ON 

f AH 

CO 

tN. 


to 


d 

. n;}" 

M 






0 

, ON 

CO 




nq- 

^ *>* 

Ah' 

Kl 


CO 









t3Q 

<0 

K-i 

CO 






to 














W 







[ H 


H 

M 

1 


__ 

ON 

CO 


to 

d 

■t'O 

15~' 

0 

to 

NO " 

cx», 

M 

DO 

' to 

1 vb 

VO 

CO 

r-> 


n 

0 

VO 

06 

xt 

Cl 

0 

0 

ON 

0 

ON 

<X3 



d 

Ah 

I a-' 

tO 


Jt^ 


NO 

X0‘ 

■Jr^ 

CO 

VO 

AH 


CM 

CO 

CO 

;AH 




CO 

CO 

1 0 

l> 


, to 



*4" 

M 





AH 

0 

0 

iH 




jOO 

00 

M 


M 









CO 

tH 

d 

CO 





: 



vO 

r*- 


CO .XT) GO '00 ' >-• eO vO 00 '‘C HI CO 

iJO ' rh IH -OQ ’ isO - vO vO JIH. CO ■■ *H 00 ON 0 

!>, to vO’.. ■t'H jc«>, 04 CO to ■<M ' cn :4o 

tr) <s M .00 'cn ^ 

CO , , ' to 'JT^ ■ Cl CO 


10 00 

jr>.. 


“o’Tw”*'" 

CM 'no 
^ CO 
try ■ I'H, 


O'- 

00 


H vO cl QS’.'^ > -Cl ’O HI CO O vO CO' H 'H m -O vO CO 

00 CN O' CM ‘On ON ON -h CT> C^ h ■ O h# CO CO On 

to ‘ to cr CO ON <>• OQ c< cO' 4i‘‘' cr ,so- co -i- 

xr5 C{ H ' ' * ' fH. »«» CO to _ ' j \0 

CO ' ' ' • , ' 00 Cl CO , ' ■ 


ON cr CT H ifi 00 a 

CO '4- "h Cfi 04 O *-i ^ to CO 

r*^ ■ , t'H CO tH. 00 CO , O 

*' cl : ' M 


.y> 

;co 


CN Cn ON nD 

CO H ON NO 

CO Cl cl \0 

o O NO 

CJN VQ d CO 


On 00 


0">, ON 

ON M 
’ 'C^ 


CJ» 

Pi 

b 

p 4 






■ ^ 



W5 

4.5 

G 

«s 

.trf 

, !3m 

o' 






,r4 

w 

M. 

P! 




1 

1 





, Q 


on 

is 

■ «' 

'ai>; 

41 

5 

aj 



' 

- 

1' b/J’ 


4-4 

*w ■ 

'H 




i 


#( 


' , 


JJH 
• IM 


0 

CO* 

¥ 

in* 

a 

VMfr 1 

'0 ■ 

I > 

' ccT 

/'p 

i 'ts, 

: 

1 

„ ra ' 

’’m i 

: 0 : 


S 





w 

4J, 

G; 

Ctt 

• 1*4 

0 

, W 

! a 

! 




na 

a 

a. 

r8; 

.(«t S 

V« 

■'S' 

•‘O- 


"1^ 

54M' 

' u ; 

■' U 


'ci 

"s 



i 


rs' 

’■ 

u 

'fS 

iaT* 

OJ 

*g 

m 

'W 

' 

0 

ri 

<fci 

di 

0 

]§s 

-wT 

c 

“ w 

'bjO 

, <U' 

i in 

12' 

va 

d 

AJ 

■ u ■ 

#> 

VI 

U 

Si 

,0 

Nm 

■g 

tn 

0 

0 

• 0 

n 

■ -h 

i) 

> 

4 

'u 

"*a 

,5 

Vm 

Cl 

0 
u 
' C3 

' iA 

^‘4 

' U , 

«% 

C/J 

a* 

B 

0 

b 

C2 

02 

f' 

m 

rt 

0 

* M 

Pm 

rt 

Pm 

qp 

S 

S 

p4 


"0 

U 

d 

u 

8- 

P-. 

,'iu , 

cs 

'B 


' 

C5 

p 

Vi„: 

« 

:■ 3 , 

«u 

'C3 

0 

0 


^S745^' 


I 44^ 1 


XhllL Experiments on Ammah and Vc;;elabks^ with re- 
/peA to the Power of producing Heat, By John Huu- 
ter, F, R, S: 


Reekie, juDc iiigOTioiis experiments and ob-^ 

-i. ilTvations lately preil-ntcd to this 
teamed Society, upon a po%?cr which animals feem to 
poffefs of generating cold, induced me to look over 
my notes of certain cKneriments and obfervations 
made in the year 1766, which indicate an oppofite 
power in animals; whereby they are capable of re- 
hfting any external cold wlhle alive, by generating 
within themfeives a degree of heat fulEcient to conn- 
it* ' Thelb experiments yvere ndt- origintilly inftir* 
tntfed' ’ki’ view of 'the 'difeovery, which in the event re- 
fulted-Aom.yltemyl bite 'for 'CE ivcry* different 'pnrpofc;-' 
which no dther'than: tbffitisff. myfelf, 'whether an , 

animal topld retain life after it was frozen; as had been 
confidently afierted both, of Mr and fnakes. I men- 
tion this, tmacconnt for what might other wife be attri- 
bnled to negligence and inattention,; namely, that little 
mcety waji in meafnring the precife degrees of the 
eold'a|).^ted:»thefe expetinientsv, "Accuracy innhis par-- 
. ticularw"as »«iaed,at, beingc^^ cpnfeqnence in the 
'' ■' - ' "■ , 4 - ' ' ' ' hi<|uiry- 
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inquiry more imsiiediately before me. The cold pro- 
duced was firft by means of ice and fnow ydth fal am- 
moniac or fca-falt, and was about io° of ]?AHRENifEiT’s 
thermometer. Then ice, fo cooled, was mixed with Ipi- 
rit of nitre; but what degree of cold was thus produced I 
did not examine. This cold mixture was made in a 
tub i'urrouridcd with woollen cloths, and covered with 
the fame, to prevent the eiTcfls of the heat of the at- 
moipliere upon the mixture itieif, and to preferve as 
much as pollible a cold atraofphere within the veifel. 
The animal juices, the blood for example, freeze at 2.5°; 
fo that a piece of dead flelh could be frozen in fuch an, 
atmofphere. ' ; 


EXPERIMENTS. 

1 . The rtrft experiment was made on two cajp. They 
were put into a giafs vehel with common rivei* water, 
and the velild put into the freezing mixture; the water 
did not freeze faft enough; and thei*efore, to make it 
freeze looiier, we put in as much cooled fnow as to make 
the whole thick. The fnow round the carp melted; we 
|)ut in more frelli fnow, which melted alfo; and this was 
repeated fcveral times, till we grew tired, and at laft left 
tliem covered up in the yard, to freeze by the joint ope- 
ration of the furroimding mixture and the natural cold 
of the atmofphere* They were frozen at laft, after hav- 
ing exhaufted the whole powers of life in the produc- 
tion of heat. That this was really the cafe, could not 
be known, tilll had complcated that part of the expe-' 
,Voi,. LXV. Oo 0 riment, 
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rimej.it, for wliicli the whole was begun; viz. the thaw- 
ing of the animals, 'rhis was done very gradually ; but 
the gnimals did not with flexibility recover life. While 
in this cold, they lliewcd , figns of great uneafinefs by 
tji^ir violent motions. In fomc of thefc experiments, 
yvhere air was made the condii<5tor of the cold and heat, 


tljat the .heat might be more readily carried off' from 
the animal, a. leaden veliel was ufed. It was I'rnall for 
the fame reafon ;. and as it ivas ncceflary, for the animaFs 
refpiration, that the month of the veflel fliould commu- 
liicate with the open air, it was made pretty deep, that 
the cold of the atmofphere round the aniraal might not 
be. dipninfflie^i of the open air, 'which 

3^yppld,haye,.fpoiled it as a condtritor. f 
■ ; ; a dormoufe. 

The. yeffel was funk in ’ tile cold mixture almoll to its 
g^lge. .jT^h^ atmpfphpre round the animal fobn cooled ; its 
,a,^ it catae jfrom tliemdUth '( 'aitlhoar-froft ga- 
jE:]b^r^^.pn. jts yyhifleef sj.’amioji all flic tiiliide' of the vcllcl ; 
,.5p(:|the|^5^i:^|nf^l el^s tiie'iiaii*'b&a^ vith the 

t^he' aiiimiil ffldwed 'figns 
of gre^t imeafiirefs: coil itfelf into a 

round form, to preferve Its exfreriiifies^ and confine its 
heat; but finding that ineffecSlual, it then endeavoured to- 
,3pgLak^4i^s its motioifs became lefs violent by 


(iij Thi^ that cofi!; carried t 5 a» great, degree^ rather roufes' the 

ml into.afiiotithaftdeprefe Imt it would appear^, from many circumfltirces 
'41^ obffimtioxis^ that a ^rtain degree of cold produces inaftivlty both ib the- 
.iiYiBg and ieufatiYe prihciplej' which, wilh he. farther illuftratcd hereafter* 

th^ 
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the fiiikiiig of the vital powers; and its feet were frozen; 
but we were not able to keep up the cold a fufiicieHtfiifie' 
to freeze the whole animal, its hair being fuch a bad con- 
dudlor of heat, that the confumption was not more, than 
the animal powers were capable of fupporting 

ni. The third experiment was made upon another 
dormoufe. Frptn the failure of the laft experiment, I 
took care that the hair fbould not a fecond time be ari 
obftrudion to the fuccefs of our experiment. I there- 
fore firft wetted it all over, that the heat of the animal 
might be more inliantaneoufly carried oJ0f ; ahd then it was 
put into the leaden yeffel. The whole was put into this 
cold mixture as before. The animal foon gave fi^s of its 
feeling the cold, by repeated attempts to make its efcapel 
The breath, gn.d the “evaporating w^^^ its body 

were foon frozen!,^ and .appeared like a'hbaf-frbft on the 
hdes of the veffel, and bn its whiikerS‘; but while"fhe vi- 
gour of life :lafted,yit defied the ap^ the cold t 

However, frppr the hair |being wef,’ahcl thefe^ rendered 
a good h^^^ t^er^^i^as a 'ihubk“grbatehh(M- 

fumplion, of it than in tlie'ibrnier 'expetii^^ This 
haftened on a diminution of the power of producing it. 
The animal died, and foon became ftiff; upon thawdn^ 

it, weTbundit ^ i y"' 

(i) i^Pjcrifl^nts .\v^cp pr^ftnee ,of 'Dn c.EORGE forjoyce 

and Dr. erwin, teaclier of Olierailtry at Glafgbw ; tli'e lattff'of irlioiri ‘catAe 
in accidentally iathc middle of our operations. 
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lV;'T'iie Fourth cxpcriinent rtas iij-on a It was 

into water jiiil deep chough uo/t to oovcr its moiitli, 
anci thc whole u'as put into tlic eoltl niixiure, now he- 
tween lo® and' 1 5h It ull{)WC(l tUc^vater U) Freeze ckhc 
tp it, which as it were cloFcd it in ; but 'the animal did 
not .die, and therefore was not frozen ; however, it 
ibardiy ever recovered the ufc ol its limbs. 

' .^yf was'udth a fnail, which froze 

very fooii, ' in a cold bctwxen i o'" and t 3" ; but this expc~ 
nmeiit was made in the winter, when the living ix)wers 
of rhofc animals are very weak: it might have refiftcd 
i;he cold more ftrongly in the fummer. 

.Tp afcertain whethet’ vegetables could be frozen, and 
afteJrward^ retain all their properties when thawed, or 
hid the fame power of' generating heat with animals, I 
made feveral experiments. Vegetable juices when 
ii|ueeze<l out ora greeii plant, fucli aS cabbage and Ipiii- 
nage^j froze ifr a 'golcl ' alxktt ' e'h®*; " ^hd' letSvfeei-i 2 9 " and 
^0 tligw|fT agaipfwhieh'-d'S' aboiit 4’^"'til>6de'the' point at 
'wllkh ffcez’e'andthiwi'' ' 

'"j young bean, 'about three ihcLics 

long ihtiie fralk, ahcY^p^^ it' into the leaden velfcl w ith 
cbmihon w'ater, and then imraerfed the wh<)Ie iiit() the 
cgld niixture.j The water very Toon froze all round it; 
froweyer, the bean hfelftObk lip a longer time in freez- 
in^Thaii |lie fam^ of water would have done; 

yefit^mdfrpezyjafrh afterwards thawed, and planted 

m 'the 'ground!,'' but it Tobh \id:ther'ed,. " ' 'I'he fam e expe- 
' ' ' ' ' ' 3 ■ riment 
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riraent was made upon the bulbous ropts of tulips, mid 
with the iarae fuccefs. 

II,. A young Scotch lir,, which had two complcar 
fh,oots and a third growing, and which coiifeqiientl'y was 
in its third year, xvas put into the cold mixture which 
Was between 15° and 17°. The laft llioot froze with 
great difliculty, which appeared to be owing in feme 
meafure to the lupuliion between the plant and the wa- 
ter. When thawed, the young ihpot was found flaccid.. 
It was planted; the iirft and fecond flipot we. found re- 
tained life, while the third, or growing ihoot, witherecl.. 

in. A young 'flaoot of growing pats with three leaves,, 
had one of the leaves put^ into the cold mixture at 22%. 
and it foon was frozen. , The roots were next put in, but 
Aid not freeze and when put, into .the ground, the whole 
'grew, excepting: the leaf which had been frozeiif ' ' ,Tlie- 
iiirae experiment was made upon the leaves and roots of 
a young bean, and attended with the fame fuccefs^ 

IV. A leaf taken from a growing bean. \yas put int(> 
the cold mixture, j and frozen, and afteriyards thawed;,, 
which ferved as a ftandard. Another frefli leaf was 
taken, and bent in the middle upon itfclf;, a fmall flial- 
low leaden veflel was put uport the top of the cold mix- 
ture, and the two leaves put upon its bottom j. ibuf pne- 
half of each leaf was npt'-aUpwed tp .tpuc^r' vefl'el By 
the bend; the cold mixtwe and i 

and the atnrpfpheto,,!'<ft,,2;!^°*'|\The furfaees^ of .'the two-^ 
leaves, which, wure ,yydth.t]ge,.^ ,foo& 

'tkozeik 
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frozen ia. both; but: thole furfaces which rofe at right 
angles, aacl were therefore only in contact with the cold 
atKiG^here, dklaiot; , freeze in equal times ; the one that 
had gone through /this^fr^efs befoxcj froze much fooner 
tlian the eae. . The, above experiment was re- 
peatetVwherii the cold mixture was at 2^5°, 24°, and the 
atmufphcre nearly the fame, and with the fame fuccefs; 

longer in freezing, efpecially the 

frefli'le-'A' /.ti;;;’: , 

Y juices, above mentioned being fro- 

.zen in the leaden veffelj the cold mixture at 2 S'’, and the 
atmofphere the famt?? 4 gro>ying fir-llroot was laid upon 
tl\eXurfa^eji a|fp ,n;;bean*l^af; , and upon remaining there 
fSim&.mTOt;es,jthey/vyere found to haye thawed, the fur'* 
f^e. pm^which they This I thought might arife from 
■the grpternyaiurth of thefe fuhlfanGes at th time of ap- 
plication;; hut by npying tire ;hr^^ to another part, 

¥<?igbed ; it 

.W)?S! th?ft Plhilufp thpfiphlMniigfphei'egnd In this 

.thawri ; 

;■ Jt appearS;;:from; tfiO; %>yei jCXPPfrninnts,' that. an ani- 
lual .mulf,,be:depriye<f'of:hfe,!bf^pre it pair be fro7,en, 
hppgdlyi.that thereis,4n;fJXert|pn* c^,an. .expence of ani- 
• ^l#bW^i,hl: 49 hig^tbis,:in prppprtion tp the necelEty ; 
.an 4 )|h^%ft^\yho|fea?h®iaihfg in this 

wm* ni to 

'..-I.’; n . . '' the 
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the perfe 6 ^ion of the animal, the natural heat pre>per 
to each fpecies, and to each age. It may alfo perhap 
depend, in fome degree, on other circumftahces not hi- 
therto obferved: for from experiment ii. and lih upon 
dormice, I found thatinthefe animals, which arc ot a 
conftitution to retain nearly the fame heat in all tempe- 
ratures of the air, it required the greateft cold I could 
produce to overcome this power; while in experiment 
IV. and V. tliis power in the toad and whole -iia- 
tural heat is not always the' fariie, but is altered very 
materially according, to the external heat or cold, was 
exhaufted in a degree of cold not exceeding lo or. 1 5 : 
and the fnail being the moft imperfed of the two, its 
powers of generating; heat were by much the weakeft.. 

That the imperfed anitnah will allow of. a confidei able- 
variation in their temperattrre of heat aiKlcold,,is proofed: 
by the following experiments.., The thcriiionietei be- 
ing at 45°,, having introduced thbhall by the mouth into- 
the ftomach of a frog, which had been expofed to the lame- 
cold, it fofe t6'if:^°/ Ttheh^imt the frog into an itmo-- 
fphere made warm by heated water, and allow cd it to 
day there twenty minutes;, when, upon introducing the 
thermometer into tire ftomach,, it raifed the quick lilvcr 
to 64®. But to what degree the more impetfed ani- 
mals are capable of being rendered hotter and colder, 
at one time theh anbthferi Xliave not been able, to detci - 
mine* The torpklfty of our wiiiter. is 

probablyfowingd# til© 'Wrought in. them 

^ ' ' temperature 
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r>y the external licat and cold. The cold in their bodies 
k carried to fiich a degree^f as in great nieafure to put a 
hop, while it lads, to the vital fundtions. In warmer 
climates no Inch cllbdi: is produced. In this refpedl they 
rcfcinblc vegetables. 

l-'roni the foregoing experiments it appears ; firft, that 
plants wdicn in a Itate of adlual vegetation, or even in 
fuch a ftate as to be capable of vegetating tinder certain 
circunittances, tniift be dejnived of tlieir prindiile of ve- 
getation before they can be fro:;'cn. Secondly, Vegeta- 
bles have a power wdthin thcrnicivcs of producing or ge- 
nerating heat; hut not always in. proportion to the dimi- 
iuition of heat by application of cold, fo as to retain at all 
times ah uniform degree of heat t for the internal tempe- 
rature of vegetables is fufceptible of variations to a much 
greater extent indeed than that of the more.imperfedl; ani- 
mals; but hill within certain limits. Beyond thefe limits 
the principle of vegetable, as of animal life, i*elifts any fur- 
ther change. Thirdly, the heat of vegetables varies, ac- 
cording to the temperature of the medium inwhich they 
ar^, which we diicover by varying that temperature, 
and obferving the heat of the vegetable. Fourthly, the 
expence of the vegetating powers in this cafe is propoi-- 
tionecl to theheceffity, and the wliole vegetable powers 
may be exhauifed in this way. Fifthly, this power is 
ihoft probably in proportion to the perfection of the plant, 
thenatur#heatpropertoeach'fpecies, aiidthe age of each 
Individual, it may«lfo'perhaps depend, in fome degi-ee, 
on other circumftances not hitherto obferved; for in ex- 
periment 
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periment ii. the old {hoot did not lofe its powers, while 
that which was young or growing did; and in experi- 
ment III. and IV. wc found, that the young growing 
flioot of the fir was with great difficulty frozen at io°, 
while a bean-leaf W'as ealily frozen at a a ; and in ex- 
periment v» the young fhoot of the fii thawed the icc at 
a 8°, much fatter than the leaf of the bean. Sixthly, 
it is probably, by means of this piiiicipie, that vcgct-.i.- 
hies are adapted to different climates. Seventhly, that 
fufpenfion of the fUndlions of vegetable life, which takes 
place during the winter feafon, is. probably owing to their 
being fufceptible of fuch a great variation of internal 
temperature. Eighthly, the roots of vegetables are 
capable of refitting cold more than the ftem or leaf; 
therefore, though the ttem be killed by cold, the root 
may be preferved, as daily experience evinces* Xhe 
texture of vegetables alters very much by the lofs of life, 
-efpecially thofe which are watry and young; from being 
brittle and crifp they become tough and flexible. I he 
leaf of a bean when in full health is thick and maffy , re- 
pels water as if greafy, and will often break belore it is 
confiderably bent ; but if it is killed llowly by c.old, it will 
lofe all thefe properties, becoming then jiliahlc and flac- 
cid; deprived of its power of repelling water, it is eafily 
made wet, and appears like boiled greens. If killed 
quickly, by being frozen immediately, it will reimun 
in the fame ttate as when, alive; hut upon thawisig, will 
immediately loofe all its former texturCi i nis is lo 
' Vo I*. LXV. P P P remarkaldc, 
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remarkable, that it would in ditqe one to believe, that it 
loft coiifiderably of its fiibftancc ; but Ironi ex])crinient 
yi. it is evident that it docs not. The liimc thin!>' hap- 
pens to a plant when killed by cledricity (O, If a grow- 
ing juicy })lai 3 t receives a ftn)kc of clcdtricity i'ldlicicnr to 
kill it, its leaves drooj), and the whole becomes ilcxibic. 

So, far . aiiiiiial and vegetable life appear to be the 
ftnne’j. ycti an : animal and a vegetable differ in one 
very .material circnmftance, which it may be proper 
tp t,ake, particular notice of in this, place, as it lliews 
itfeif with. remarkable evidence in thcic experiments. 
An animal , is equally old in all its parts, excepting 
where new parts are formctl in cotifeqiicncc of difea.fcs; 
and wc had, that thefe new or young parts in animals, 
like the young flioots of vegetables, are not able to fup- 
pqrt fife equally with the old; hut every plant has in it 
a hf 3.gus, ., According to its years, it has parts of all 
tfie; fnpce.ffiye ages from its iirff formation; each part 
having powers equal to its age, and each part, in this re- 
fpedi, being lirailar to animals of fo many different ages. 
Yquth in all cafes is,a fta|:© of ini|^Tfe<ftion ; for we had 
that few animals that come into the w'orld in winter live, 
unlefs they are particularly taken care of; and wemayob- 
ferve the fame of vegetables. 1 found that a young plant 

.t ‘ y v'j j' y , ' , ^ . 

' a whole plant by eleftricity, it Is neceflary to apply che.cpnr* 

(liiiMori or give , a hock to every projefling parlq for any part that is otit of 


was 
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was more eafil y killed than an old one ; as alfo the yoiingell 
part of the fame plant. 

This power of generating heat feems to be peculiar to 
animals and vegetables while alive. It is in both a power 
only of oppofition and refillancc; for it is not found to 
to exert itfelf fpontaneoiifly and unprovoked; but muil 
always be excited by the energy of fome external frigo- 
rific agent. In animals it docs not depend on the motion 
of the blood, as fome have fuppofed, becaufe it belongs to 
animals who have no circulation; befides, the nofe of a 
dog, which is nearly always of the fame heat in all tem- 
peratures of the air, is well fnpplied with bloOd: nor can 
it be faid to depend upon the nervous fyfteixi, for it is 
found in animals that have neither brain or nerves. It 
is then moil probable, that it depends on fome other 
principle peculiar to both, and which is onedf the proper- 
ties of life; which can, and does, adt independently of cir- 
culation, fenfation, and volition; viz. that po%^er hvhicli 
preferves and I'eg-ulates the internal machine, and wliiclf 
appears to be common to animals and veg;etables. This 
principle is in the moft perfedt ftatc when the body is in 
health, and in many deviations from tliat ftatc, we find 
that itsadlion is extremely uncertain and irregular; fonle- 
tinies rifing higher titan the ftandard, and at otlief times 
falling mtiGh below it. Iiiftances of this we have indiffer- 
ent difeafeS, and even in the fanie difeafe, in very lliort 
intervals of time.' A very remarkable one fcllunder my' 
own, obfervation, in a gentleman wdio was taken with an 

P p p a apo- 
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apople6lic fit; while he lay iiifcnfiBle in bed, and covered 
with, blankets, I found that his whole body would, in 
an iiiftant, become extremely cold in every part; con- 
tinue fo for fomc time; and, in as fliort a time, he would 
become extremely hot. While this was going on for ie- 
veral hours alternately, there was no fenlible alteration 
in his pulfc. 


XLIV. Ort 
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XLIV. A ComparJfon of the Heat <?/ London Edin- 
burgh. By John Roebuck, M. D. F. R> S. in a. Letter 
to William Heberden, M. D. F,R.S. 


SIR, 

Redcie, June 29,1" DELIVERED to you Ibme time ago, 
A a regifter of the thermometer at Hawk- 
hill for ten years ; but as thefe obfervations were made 
at eight o’clock in the morning and four in the after- 
noon, and yours at eight o’clock in the morning and two 
in the afternoon, the correfponding years of the morn- 
ing’s obfervations only admit of a comparifoii. It ap- 
pears by your regifter, that the mean heat at London for 
nine years, from the end of 1 7 63 to the end of 177 a, at 

o 

eight o’clockin the morning, was 47 .4 ; and the mean heat 
at Hawkhill, during the fame period of time, was 46®. The 

o 

difference of which is only 1 .4. A difference much lefs 
than might be expedted from the difference of latitude, 
and not fufficient to account why nonpareils, golden ren- 
nets, peaches, nedtarines, and many kinds of grapes, ge- 
nerally come to maturity near London, and fcarcc ever 
near Edinburgh, without the aid of artificial heat* Be- 
fore I proceeded further to perplex myfelf witli this dif- 
■■ a ' ficulty, 
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ficLilty, I procured from Ma^rkhill and from ^'oiirfelf the 
regiitcr of the tliermomctcr for th.rec yearti^ at. the fame 
periods of time; copies of which I here inc,loic you. 
And by thefc it appears, that the mean heat of London 
of tliefe tVtree years cKcecdcd that of Edinburgh by; 

0 

4.5. And the mean heat of the three hotteft months in 
London ex<ieede<l the mean of the iiimc three at ledia- 

o * «. « * 

burgh by 5 . 8 . And the mem i heat o i t he i c three i ur niicr 
months, at two o‘’cU)ck in the afternoon, in I.onuv.t ex- 
ceeded the mean heat of the fame mouths, at the ' nc 

o 

hour, in Edinburgh by 7.3; which fufficientlv ac ; c ts 
why fome fruit may come to maturity in one cotr, . ; \ 

riot in the other : and alfo why corn and grais, • . i : i 
getate with a more temperate heat, but require; c f 
continuance of it, may arrive at maturity in both c:o : ; :v; ; i>. , 
'the reafoh why the mean heat of London cxccccis ' . ; ; f 
tdiiihurgh may arife j>rmoipally from tbe di.fteren: r ;f 
latitude. But the reafon why the excels is greater in p., o- 
portiqn in tl^e three hotteft months of the year, ut tlic 
iiotteft time 6f the day, than in the winter :iuonlhs,ariles 
from Edinburgh’s being fituated nearef t;' ft , feathan 
London. We might fpeak with more prcc ; on this 
fhbjcfr, if wc had a regifter of the thermonK ' . ; at Mof- 
epWj' which ip nearly of the fame latitude as Etc : i f.)urgh ; 
though it is well known, that the heat of It.; imer is 
much more intenfe, and! the cold of winter mcu.li more 
fevere, at Mbfeow than at Edinburgh. The mean heat 
of %^oSs ne^ Edinburgh feems to be 47 ® ; and at Lon- 

c’ron 
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don 51 '’. It is probable, that the mean heat of good 
fprings in any country is very nearly the mean heat of 
the country A faith! til account of the heat of fprings 
in different latitudes, and of water taken from the fame 
depth of the fca in diiicrcnt latitudes is yet wanted.- 

I am, Szc. 

(a) Wc fliall have an cafy melhoa of fiatUng lltc mean Lent of any placc^ 
if it; be alwr./s nearly equal to that of Its fprings. I'lils matter might be afeer- 
tainccl l^y a ’ roper number of obfervations; and it is therefore very defircabkg 
to have an account taken of the heat of the Iprings,' wherever a regifteris kept 
of the heat of the air, w. heberpen. 1 ;! , 
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35 8 

February 

30.9 

36-5 

35 I 

40.7 

36.2 

404 

34 

392 

March 

37 

42.8 

42.1 

48.4 

37* r 

43.2 

38-7 

44 *^ 

April 

42.9 

48.5 

45 f> 

51, ,1 

44 1 

48.9 

44.2 

49-5 

May 

49.1 

54 -S 

48 6 

53-1 

46.6 

50.8 

48. r 

5'Z.8 

June 

57-2 

62.1 

55-2 

60.1 

51.1 

59-7 

54-5 

60 6 

July 

58-7 

64,6 

57-7 

61.9 

57-4 

<i 3-3 

57 9 

63-3 

Altg# - 

57.4 

63.9 

58.3 

64.8 

S 7 - 2 ' 


57-6 

63-7 

September 

51-5 

58.1 

SI 3 

55-8 

51.7 

57.8 

5 *-S 

57-2 

October 

48.8 

51.6 

46 

50-7 1 

48.3 

52*8 

47-7 

Si -7 

November 

41.7 

446 

j 

42,3 

38 

>■42 

39-3 

42.9 

. I>«|mpber 

39 7 

41,6 

364 

38.5 

37-3 

40 

37.8 

40 

’ Mean hcatj 

4 S-S 

30.3 

i 46,1 

50.6 

44.5 

49-5 

1 45-4 

50.1 


^ of three fears morning |tid aftcriiio oa was 47.7 . 
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XLV. Experiments in an heated Room. By Matthew* 
Dobfon, M. D. In a Letter to John Fothergill, M. D. 
F. R. S. 


DEAR SIR, Liverpool, Ajiril 25, 1775. 

Rcdde, June 32, I* PERUSED With particular pleafiire, your 
Ihort account of the curious experiment 
made by Mr. banks and Dr. solander. The fame, 
and fome additional experiments, have been made here; 
the refult of which I fliould fooner have tranfmitted to 
you, had I not been prevented by the conftant engage- 
ments of my profeffion. 

EXPERIMENTS. 

I. The fweating-room of our Public Hofpital atLiVER- 
pooE, which is nearly a cube of nine feet, lighted from 
the top, was heated till the quickfilver Rood at 224° oh 
F AHR E N H E I t’s fcalc, uor would the tube of the thermome- 
ter indeed admit the heat to be raifed higher. The ther- 
mometer was fufpended hy a ftring fixed to the wooden 
frame of the fky-light, and hung down about the cen- 
tre of the room. Myfelf and feveral others were at this 
time inclofed in the ftove, without experiencing any op- 
preffive or painful fenfation of heat, proportioned to 
the degree pointed out by the thermometer. Eveiy me- 
tallic about \is foon became very hot. 

VoE, I.XV, Q R *1 


II. My 
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II. My friend Mr, park, an ingenious furgeon of this, 
place, went into the ttovc heated to 202'". After ten mi- 
nutes, I hmnd the, pullc quickened to ;i co". And to de- 
termine tjic incrcafc of the animal, heat, another tlicr- 
raornetcr was- handed to him, in which the quicklilvcr 
already ftood at 98°; but it rofc only to 99-t, whether 
the bulb of the tiiermometer was inclofed in the palms 
of the hands, or received into the month The natu-> 
ral ffcate of this. gentleman’s pnlfe is about 65., 

HI. Another gentleman went throngh the fame ex-* 
periment in the fame circnnaftences, and with the fame 
effects.. 

■ ly . One of the porters to the Hofpital, a healthy 
yoting. naan, and the pnlfe 7 5, was inclofed in the ftovc 
when the qnicklilyer ftood at 21.0°; and he remained 
therCj with little iticonyeiiience, for twenty minutes. 
The pnlfe, now i ^4, and the animal heat, determined 
by another thernaometer . as. in, the former experimentSj 
was-iO'i'-i.' " ■ , ' ' ' 

' ¥. A yonttg gentlerinah of a delicate and irritable ha*-* 
pnlfe is ahont 80, ' remained in the 
ftnye; ten mintites yrhen, heated to 2, ^4®* . The pnlfe rofe 
10 145 , and. the apinaal heat to i o a°, , This gentleman,. 

who had been ftove during the conyfe 

hf the day,, found himfelf feeble,, and difpofed to break 
for a 4. hours; after the experiment. 

wK-ich was fufpended by the ftring abonE'. 
t]lte Ktiddl^.of the.rQ.0na5 was of.<inetal;. _this.w^&tfe,;Ob!y oae 'I could them pro-. 

^ry fcope ta tlxC' eteperiment.,, 
The fcale of tlw other thermoiM^ter,. which ww. employed for afceitaiiiing the, 
ia the aninaai heat, Was of ivory. 


T..,Twoi 
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Vi. Two fraall tin veffels, coiitaiiiirig feacli the white 
of an eggj were put into the ftove heated to 234°. One 
•of tlieni "was placed on a wooden feat near the 'wall, and 
the other iiifpended by a ttriiig about the middle of the 
ftove. After ten minutes, they began to coagulate; but 
the coagulation was fenfibly quicker and firmer in that 
vdiich was fufpended, tiian in that v/liich wzs placed on 
■the wooden feat. The pi'ogrefs of the coagulation was 
as follows : it was firft formed on the fides, and gradually 
extended itfelf; the whole of the bottom was next co- 
agulated ; and laft of all the middle part of the top, 

vn. Part of the iliell of an egg was peeled away, leav- 
ing only the film which, fiirrounds the white ; and part 
of the white being drawn out, the film funk fo as to form 
a little cup. This cup was filled ■with fome of the aH/U- 
men oviy which was confequently detached as much as 
j)0llible from every thing but the contadl of the air and 
of the film which formed the cup. The lower part of 
the egg ftood upon fome light tow in a common galli- 
pot, and was placed on the wooden feat in the ftove. The 
quickfilver in the thermometer ftill continued at 324°, 
After remaining in the ftove for an hour, the lower part 
of the egg which was covered with the fttell, was firmli* 
coagulated ; but that which was in the little cup ’^yas fluid 
and txanfipairent. At the end of anpthqr it was ftiU, 
fluid, except op ;the!,edg^s whe^f it yas thiniiLeft; an^ 
here it i^vas Mlfranfpafent ^ a mSiciept;^ that it yas 
dried,, .nof,coa^Ia^fe|f V,‘ 1 . , ; ; 'I ft \ , ./,j 

.-ft,:. •/, : ,,V,> ^ 
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VIII. A piece of bees wax, placed in tlie fame lltita- 
tion with the alhumen ovt of the preceding experiment, 
and expofed to the iame degree of heat in the ftovc, hc- 
gati to melt in five minntes : another piece fLifpciKled by 
a firing, and a third piece put into the tin veliel and fui- 
pended, began likewife to liquify in five minutes. 

OBSERVATIONS. 

Irhat heated air fiionld have fuch a fpeedy and power- 
ful effedt in quickening the pnlfe, while the animal heat 
is little altered from its natural ftandard ; that the human 
body lliould fo calily bear to be fun-ounded with air 
heated to 22,4®; that the albumen om, which begins to 
coagulate in water at 1 5 0°, fliould remain fluid in 1 24“^ ; 
aiid that the fame albumen dviy ftill placed in air heated to 
224°, fliould coagulate if in contadt either with tin or its 
own ftiell, are fa6ts as fingular as they arc difficult of ex- 
planation, From the difierent effeifis bf heated air on 
the pulfe and the heat of the body, do we nbtdifcover 
the fallacy of that theory of animal heat which has been 
acfe^l^d'by' EOEhfiAAVE'and'^ celebrated phyfiolo- 
gliis } j if ixe'y fuppdfe that aiiitnal heat is pf ddu6ed by the 
attrition of the globules of the cirdnltiting fluids againlf 
the fides of the containing vellels; biit in feveral of the 
preceding experiments, the circulation was amazingly 
quickened with little iiicf cafe of the anirnal hejit. But 
whencejii'ibihat' the htitfian' boHy'dan bbar without im-' 
mediate iiijufyj to hefthfouhded'Witfiaif lieated to 2 24® f 
jhnd whence is it, that tM not coagulate 

f , , ill 



[ 467 ] 

in this degree of heat ? Is it that fire as it pafies into 
Ibme bodies becomes latent, agreeable to a doctrine which 
has for fome time been taught at Edinburgh by ProfelTor 
BLACK ? Or does fire become fixed and qukfce 7 ity accord- 
i 1 ig to a fimilar fyttem adopted by Dr. f r an kli n w ? Air 
we know exifts either in a fixed or elaftic ftate; and fire 
miiy in like manner exift in bodies, either in a latent, 
fixed, and quiejeent'^ or in a fenfible, fluid, and adtivc 
liatCi Agreeable to this idea, the bees wax receives 
the fire in an aAive ftate, and diftblves;’ while the hu- 
man body and the albumen oviy receiving*; the fife in a 
latent ftate, are little altered in their temperature. 
each of thefe, however, be put in contadt with a diftereht 
body, tin for inftance ; and though the heat of the air 
continues the fame, yet the fire no longer enters in a la- 
tent ftate, but with all its fenfible and adtive powers ; for 
the albumen ovi liifpended'in a tin veffel foqn coagulates ;- 
and the human body, covered with the fame metal,,would- 
quickly experience an intolerable and deftrudtive degree 
of heat. Or are the above phaenomena. more fatisfac- 

torily explained, by conftdering different bodies as pof- 
fefling different condudting powers; fome being ftrongj 
others Aveak condudtors of fii'e? All thofe bodids- 
then which are weak condudtors of fire from air, huy|*- 
be placed, in air, without receiving the heat of this me- 
dium. Hence the albumenkvJ vemkins fluid in air heated 
to 22-4^ ; Hencedikewife the frog, the lizard, the came- 
lion, &e.Tetain thei|r natural temperature, and- feel col'ff 

‘ ‘‘ill 

Exptr,.andg).bferv. p» 346. and4i2.„ , .. , ,, 

■' ' ' " ' '■ ' '■ ' "fd 
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TO lb.e toiicli, thoiigli perpetually fuiToui 3 e,,.d with uir 
hotter l.haii their- own. bodies. Oeiicc alii), the l.'<uma!t 
botiy keeps ncurly its own. tcmjJcnUiirc, in n ilavc heated 
to 35.4'’ : or may even paiis wirltout injury into air heated 
to a much greater degree, according to tlic obiervations 
of DU IIAM,KL and TiLLKTT, publiliicd ill tlic Mcnioirs 
of the Academy of 5 icicncesto. On the other hand, 
all thofe bodies which arc powerful conductors of fire 
from air,. are influenced in proportion when fiirroundcd 
with, this medium. The bees wax melted .from, the mere 
contaht of the air in experiment viri; and in experi- 
ment VI, the albumen ovi was coagulated on tlie inter- 
vention of another body, which is a ftrong condudlor of 
Are from air. But whether this metiiod of reafoning 
on the natural caule of tlicfc eftedts be juft or not, the 
final caufe is obvious, and is to be rcfolved into the wile 
and benevolent appointment of the Almighty. Man is 
■:happily fo framed, as to poflefs a power of keeping nearly 
;the fame tenor of heat, in all the variations of the tem- 
perature of the air in fummer and in winter, in hot and 
cold climates.; and confequently changes his fitiation on 
■ the furface of the globe, with much lefs inconvenient^ 
or injury, than he could otherwife have done. Tire 
fame power likewife happily adapts diflerent animals to 
their refpeffive deftinations. The lizard and the camc- 
lion remain cool under the Equator, while the whale and 
pofpeife retain a degree of heat above that of the human 
■;t)0dy, thongh furrounded with the waters of the coldeft 

(■c) Memokespour 1761, 

•4 
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Northern feas, and amidft mountains of ice in the neigh- 
bourhood of the Pole. 

Should you think thefe experiments and obfervations 
on heated air of fufficient importance to be communi- 
cated to the Royal Society, they are at your difpofal. 

I have the pleafure to find, that Dr. Priestley is pro- 
fecutiiig his very ingenious inquiries on air. In a letter 
I lately received from him, he informs me, that he has 
difcovered a fpecies of air, which vtill-prefeirye. animal 
life fix times longer than atmolpheiic air. 

J remain, with great efteqm, See*. , 


JLYL- 
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XLVI. Calcukthns in spherical trigonometry abridged. 
By Ifrael Lyons, In a Letter to Sir John Pringle, 
Bm. P.R. s. 


TO SIR JOHN PRINGLE, BART. P. R. S. 


S I R, 

Rcddc, julyfi, aftronomical obfervations have 

kJ been made with much greater j^recifion 
than formerly, it became reqiiihte that the calculations 
correfponding to them fliould likewife be made to much 
greater degrees of exadtnefs. The ancient aftronomers 
defiled only to make their obfervations and computation vS 
agree Within a part of a degree ; fucceeding ones were fa- 
tisfied when they correfponded within a minute ; but no 
Ifeiy * ‘ttran feconds will content the moderns. 

T^he fuKs in fpherical trigonometry being reduced to 
OperatiOiis by logarithms, it is neceffafy to ufc fiich a 
nuriaber of figures in the tables as will produce the re~ 
4hirdd precifion ; this isverydifferent in the various parts 
-dP Ae? infomuch that if the arc is only one de- 

fehl’pttce's of decimals ill the logarithm of a fine 
are ' determine* the ' arc to which it belongs 
within a fecond: whereas if the arc is 89”, there is a 

ncceflity 
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ilcceffity of tiling eiglit figures for the fame iTurpbfc's 
thus, the logarithm fine of 89° o' o" is 9*9999338, the 
fame feveii figures as for the logarithm fine of 89® o' 1". 
From this confideratioii it follows, that the analogies 
commonly la-kl down and iifed for the folntionsof fpheri^ 
cal triangles are not in all cafes ecpially convenient, and 
I might fay, equally accurate; and that it rvoiild be more 
eafy and exaif in calculations to find what was required, 
by means of fines of arcs, which, being fmali, require 
the ufe of only a few places of figures. Now the cafes 
which often occur in aftronomy, where fpherical trigo- 
nometry can only be of ufe, are generally of fuch a na- 
ture that we know nearly, or at lead: within a few de- 
grees, what the required fide or angle is, there is nothing 
therefore wanted but to find how much this quantity, or 
firft approximation, differs from the true value of the 
fide or angle. Thus in calculating the right afeenfion of 
any point of the ecliptic, whofe longitude and declina- 
tion are known, inftead of finding the right afeenfion im- 
mediately, it will be more convenient to feek for the dif- 
ference between the longitude and right afeenfion, which 
as it never exceeds 2.-°, four or fiye places of figures will 
always be fufiicient to determine ife>vithin a fecond. And 
in othefr fiitiilar cafes, rules might be made agreeable to 
the exigency of each particular cafe, which would be bet-, 
ter than the application of the general method of foln- 
tion. Some examples of which iTaall be lliewn in the 
VOL, LXy. R r r following 
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following pq)cr : the tlefign of Vv'liich is to point out a 
method of folving* leveral of the moll nfcful qneftions 
in fplierical trigonometry in a maniicr fomcwliat fintilar 
to that nfed in approximating to the nnits of algebraic 
equations. This method is founded on the following 

I 

LEMMA. 

If the radius is fuppofecl equal to 
•unity,, the fine of the fiim of two arcs, « 
and /S, is equal to fin. a + coLa x fin./5- 
fin.a X verf. fin.j6. Andiiscofinc=:cor.a~ 
fin. a X fin. /S-cofi a x verf. fin. /S. 

DEMONSTRATION., 

Let the arc a be ra,. and the arc /S be ab, their fines 
A^, BU, refpedlively; then B.lf being drawn periK-Tidicu- 
lar to the radius CR will be the fine of a+jS.. Draw D> 
and A;?’ parallel to cr. Then, by fimilar triangles, 
CA : Ci3E :: RD : and ca : a<3 ad : rip. Therefore,, 

. 1 £:«XB,D' AufxAD,^,. . „ ““ — ;; 

® — -ngA- ' - ythat is, fine^t'-h |S, 

=fiHi.^t'+eofi«.K.fim.j6--'fin.. istx'verf. fim]6.' '■ ■ ' ' 

In the fame, manner,, drawing D^, parallel to a a we 

may- prove . c ^ f = c a~3q-a^j=zCA — —-—^^.orcoC 

« + j|t;,;coC«r-,fin..«xfimiS.--''cof.«xverf.|?. .. 
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ill wlxat follows, for brevity fake, the arc is expreiled' 
by a Greek letter; its fine by the capital' chara(5ter; and 
the coliiic by the fmali italic charader of the fame letter^ 
In tills notation, the two theorems will ftaiid thus, 

fin. a+/S=A+<3:B-Axvf. and cof, ix,+^=a-A^-axYi.^» 


C O R 0 L L A R T I. 


Since the tangent is eqnal to tlie fine divide^ fiy .tlie 
cofiiie, we fliall have : 

A + rtB — AXvfi^ ABA _ ^ ., 

:-+^+- 3 x vf. nearly. 


Tang. 


-AB — ax vl'. 13“ a 


C 6 R O L L A R Y II. 

If we change the fign of we fliall have fm. a- 0 
= A -iT/B - A X vf. Cof. a;-‘j6 = <;7+ AB-^x vf.j^. ' And' 

tang. = y- X vf. 

By the help of thefc theorems, knowing nearly what' 
any quantity in a fpherical triangle is, : we. may. find, its* 
coiTcibion, thus : if we have to find the, cofine of ‘ah ari^ 
which arc we knmy is nearly equal to u wiiofe oofine i.s ,a, 
Suppofc ihe arc to ho a - and itfe cofiiie ^ + c. Then 

cof.a“*jS=i?+AB-AkS'f,'^;'- 'ilierefdr^'' B=-“^-^xvcrf. 0 , 

R. r r, 2 ■ The 
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The firfi: terjm ~ wUl always give a near approximation: 

to the value of lin. ft and 0 being found the corredtion, 

— x vf. ft or cot. ctx vf. ft may be found and added to it. 

Among the tables requifite to be ufed with the Nautical 
Almanac, is table iv. for parallax, p. 19. which fliews 
the value at- light of fuch quantities as vf. cot. a, the 
afe jS being found in the firft column qf the table, and 
cc at the top. This table I have calculated only to arcs 
under 63^; but it w'ould be found ufeful to have a table; 
ready computed for all arcs under 5“., 


IP R 0-^ 
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P’ R O B. L E M I. 


If the two legs ^ ab and-Rc^ of the fpherical tri- 
angle ABC right-angled at b, are given j to 
find the hypotemife ac, the leg bc, being ^ 
fmallin comparifon of ac. 



Eet AB=o{, BC=j(3, aiid fiippofe AC=a + ^ 5 a being a near 
approximation to. ac, and i^the fmall. arc to be added to . 
AB to make it equal to ac ; then cof. AC=cof. ab x cof. bc 
that is, according to our notation, a - az - a x y£. '(=ah^ 

Whence z =- — x vf. <^=cot. « x.vf. B-cot.x x vf. 


EXAMPLE. 

Let AB be75° o' and bc 2,0° o.', and the computation, 
will be as follows : . 

Gotangent. ab. 9.4280 

Verfed .line b c 8.7804 

^nearly 55' 33" fine 8.2084 

Gorredlion -7 from tab. iv. Nautical Almanac. 

Therefore 55 26 and ac=75° 55' 26". 

By this i>robiem, the diftance of the Sun may be found 
from a planet whofe latitude and difference of loiigitu.de. 
are known.. 


PRO 
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P R O 33 L E M It. 

the bipotenufe ^ ac and one . of ihc a, to fni ^ 

It be bafe ab.. 

Let AC=jS, BAC=:aj aiid fiippoCe Ai \^ fs —( b,ihcn cof. a= 

l> J! » JJ X 1'. ?" 7. I) X Vj'. t 

cat. Acxtaiig. AB, or i7=--x ^-.r- = — p~~' 

Wlience a :r B i X i — « + — x vf. | n.. 2 p x vf. « + tn 11 j?;. 1? x vf. & 

, b ~ , ■ 

E X A M P L E. 

Let A=a3® 38' 15", and ac=io"’ o''". 

Sine 2 AC 20° o' <>‘S 34 t> " 

V erfed fine a 8.9177 

8*4517 

Log, 2, 0,3010 

4 nearly 48' 39" fine 8,1507 

CcUTCdiion Hr, 6 , ' , . 

J- -'4”*' ' '48 4s--andBc^=i59'’'!j[l' 15'''. ' 

By this prpblern , tire rigl^it , afeenfion of . any poi nt o f 
the ecliptic, whofe obliquity anh longitude arc known, 
maybhfdund." , ' . ' * 


O ’'i 


PRO- 
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PROBLEM III^ 

/C - 

Suppofing the fame things known as i'/^ the ] 

laji^ to find the perpendicular bc, when ' j 

the bypotenuje is neasiy a quauirant, 

Let A=(ji, AC=:^, as before, and fuppoib BC=a~^^ then; 
ilii. BC = fin. AC X lin, a, or A-az-Ax vf. ab, whence: 

t x-vf. (^=tang. «xco. ver. fin. /S-t.axvf. 


EX A M- P L E.. 

Let A =3 3° a 8 ^ I fi, and acx8o° o!,. 

Tang. A 9*6377 

Y erf; fin. co. ac, 10° 8. 1816 

^nearly 22° 41 fine: 7.8193, 

Correcfi;ion — i 

4 " 22 40 and Bjc=2 3° 5^ 3 5'L 

This problem will be of nfe to find the declination of 
the ecliptic, and the latitude of a planet near the limits. ■ 
Tliefc three inftances will fiifiice for an a^iplicatipn pf 
tliis mel:hod to right-angled Ipherical tiiangies.; weiliall. 
now give two problems of oblique triangles-.. 


7 


PR 0 
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P R O B L E M IV. 


:Suppofe ABC to be a Jpherical ty'i tingle^ iti 
which are given the ttvo Jides ab, lu.:, 
with the included angle b, to Jhid the 
dhirdjide ac. 



SOLUTION -I. 

Let abc = j6, BC=:a, ABr:*^. Put AC = j(3 + ^, /3 bciiig 
'.an approximate value of ac, when the two legs arc 
nearly quadrants. Now the colinc of ac being equal to 
we lliall have ^~bz-Ax vf.^=(^DA + da: and 

vf. But i~DA-i/^af=vf. (J’-a, which 

piit=ite?.Then z=— 4- vf. cot. ^ x vf. a~ 

cof. cof. a X tang. YjS-cot. jS x vf, Therefore ^ is the 
difference of two arcs whofe fines are cot. ^ x vf. and 

cof. ^‘x cof. ax tang. -~j8, the difference of thefe two arcs 
being diminifhed by the correflion cot. /3x vf. C 

It U'a well known theor. that fin. B a x fiti-. bcjt® ss vf. ac*— vf, ab— » c t vf.B ■; 
that Is, fen. BA X fin, Bc : r* =: cof, abTTbc — cof. AC '5 r — cof. o. Or, 
in the " author’s notation, putting rsr i, da; i ercof. »--cof. ac: i — b. 
Therefore DA’ — iDAcrcof. cof. ac. Or, cof ACrsi»A — ^ da — cof.Lfi^ 

For cof « fubftitute its. value as expreflec! in the fccond corollary of the 
k!tiri^,‘lili6tfecrearifes' the’.tu'fiw^^^ equation, cof Acrc'^DA + i^t. 

Al:>lfiv7; ni '.m:. 's. horsdey. 

^'onc^;di,h hdj v‘:' Av'-'y ^ ■ ■ 

■ . EXAMPLE. 



C 479 1 


EXAMPLE. 

Sllppofe 8=51® 12^ 5'^ 

ab =87 57 51 
bc =87 20 34 

Cotangent b 9 'q®53 I ^ '^S'’ 3 *''*' 9.6804 

Veif. fine ae— -bg 0“ 37' 17" 5 < 1^')3 Cofiue ab 8.5506 

Cofinc Bc B.666i 

ifl: arc o' 10" fine 5,6746 , 2d arc 2' 43" fine 6.8971 

The difference of thefe two arcs, - 33 ^' 

Subtrafted from the value of the angle b, 5112 5 

Leaves ac, 5 i 9 3 a 

The corredtion cot. /3 x vf. ^ in this example is o* 

This folution is very convenient to find the difiance of 
two Zodiacal Stars, having their latitudes and difference 
of longitude. 


SOLUTION II. 

Let T be an arc whofe cofine ^= 1 ? x cof. ^-a^^da+i^DA, 
and fuppofe ac = t - then if + tz - x vfi d a + 

' * I--— ^ t 

=:t-6dafda^ Whence Z 2 =dax-:p+~ x verf. 4*=: cofee, t 
X Gofin. « X cofih. (5'x vf. j8 + cot. T X vf. 

This folution is ufeful to find the diftance of the Ivioon 
from a fiar at fome diftance from the ecliptic, in which 
cafe it coincides with the rule given by the Aftronomer 
WoL. LXV. Sff iloyal, 
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R-oyal, Phil. Traiif. 1764, vol, LIV. and which taking in 
tl\c corrciilion here given cot. t x vf. will always be 
cxad to a fecood. It is alfo of life to find the declination 
ofaftar, wliofe longitude and latitude and obliquity of 
the ecliptic arc known. 

SOLUTION HI. 

Let the angle b he fmall, and the 
. two legs AB, BC, very unequal; then 
the lide AC will be iieaiiy ab-bc. Put 
tlhs=^y and iuppofe AC=^ then cof. 

i‘r^'K..Z yi.x vf. A.'Q-K.Z-k x 

Whence z=:~*^ — - x vi. 4=1111. ^ x fin. z x vf. p x cofc.c. 
^-*-fl:-*cot. k X vf 



EXAMPLE* 


Let AB=i94" 36^ 58^'] 
. BCi=a3 aS a4 
B=Z4' 54 a4 


as hi the example to fol. e. 


AB“‘BC=7I, 


Cofccant 0.0^396 

Sine AB 


9 * 99^59 

Sine BG 


9.6ooa5 

Yerfed oLs „ 


8*96851 

f ..Si-® ,i 4 '.: 

1 %e, ■ 

f '■ , 

8*59129 


g ? '1. k ■ 

The 
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' fte Yatae of « without the 

the tables requifite to be ufed with = 

the correaioxi cot. x vf. ^ muft be compttte 

Cot. 9*533 
V.fxn.? 

Cor o' 5 3 ". fee 6.414, &is fubtnsfted from the firft va- 

r f /iaves r=a“ 1 3 ' i 8«, which added to J-«, gwes 
lue of C) leaves c, o * ^ i action will help to 

the fide ac= 73° S*"' : This fohition t- 

find the Surfs altitude near noon. , i,,caure it is 
I have dwelt the longer on ‘^^^nomical cal- 
one that is very commonly required m am _ 
culations, and the operation by t e 1 
trigonometry in this as well as the n 
blefome. 


S’ i 1 2i 


f %. O’* 



[ 4 S- ] 


P R O B L E M V. 


lijL! lhmj:(s ghetto tofml either of the nrgks, 
m for i/ijlance c oppojiie the fuk ajs. 

Weliavc cot.c=cot. b x cof.Bc-iln.BC x cot* ab x cofcc. b 

Let ^ be an angle whofc cot. ^ c= cot. 0 >t 


B B1 


fin. x cofec. and fiippofe 0 = ^1 + ^, then 


m z bat) — Ad xd — /;ad 

cotc=r:-~ + --7:r"= — r:::^ — • Whence z=mx — - r — + 


M M 




BD 


Bl) 


PI 

m 


xvf. xfin. £3£xcot. ^xtang. 7j6-i-cot,|zx vf. if. 


EXAMPLE. 

Let AB=: 94 ° 36 ' 58 

B.c=a 3 a 8 54 

B=a 4 .s 4 24 Cotang. 0.3331770 

Diff. AB and BC= 7 i 8 34 . Sine 9.9760412 

CofecantAB 0.0014080 

ft=!' 2-6 3,44 Cot. 10 . 31662 , 62 , 

Sin. ^ 9.286 

Sin. BB 9.600 

Cot. AB- 8 . 909 , 

Tang. iB. 9.344 

C= 4 ' 44 '^ fine 7 . 139 ,, this fuhtraaed, from jz leaves the 
angle 0 = 23 .^, 59 ' 


This 
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This problem will be of ufe to find the right afceii- 
fion of a ftar whofe longitude and latitude, and obliquity 
of the ecliptic are known, or to find the Sun’s azimuth 
at any hour in a given latitude. 

I have added no cautions when thefe approximations 
and corre<5lions change their figns, becaufe any mathe- 
matician will difcover them at fight. 

I have the: honour to be, See.. 


XtVIL ’Pur*^ 
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XLVIL Further F'rperiments and Ohfer^'atiom in an 
heated Room. By Charles Blagden, M. D* 'F. R. S, 


Rjjtkle, July 6,. ^"\N the third of April, nearly the fame par- 
V--/ ty as befoi'er'’;, together with Lord SEA- 
:F0RTH, Sir GEORGE HOME, Mr. DUN DAS, aild Dr. NOOTH, 
weiit to the heated room in which the experiments of the 
;fl- 3 d of J.ailnary were made. Dr. fordyce had ordered 
the fire fo be lighted the preceding day, and kept up all 
night ; lb that every thing contained in the room, and 
the walls : themfelves, being already well warmed, we 
’iwere able to pulli the heat to a much higher degree than 


f.beforei In tfie courfe of the da)^ fevergl different fets of 
' experiments were going on together ; but to avoid confu- 
bhneceffaryto relate ea9h feriesby itfelf, with- 
■ icfouregard 'to theorderof ferics 
’■ .which ferves as aiUontinuationQjf pu^^^orjnier exi)enments. 

Sobn rafter our arrival,, a, t^ermppaeterVin' the room 
■irofe above the boiling point; thh heat we all bore per- 
■‘iSe&kji ^elljiiapd jyithouf-%iY Jenfibje fdte^^^^ in the 

8nf.njn,iLX':> " ’ '■ "lihlents 
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riiiKMits was made about eight o’clock in the evefilng, 
when the heat teas at the greateft: a very large therniO" 
meter, placed at a diftance from the door of the room, 
but nearer to the wall than to the cockle, and defended 
from the immediate adtion of the cockle by a piece of 
paper hung before it, rofe one or two degrees above 2, 6 o” : 
another thermometer, which had been fufpeiided very 
near the door, ftood fome degrees above 240°. At this 
time I went into the room, with the addition, to my 
common clodths, of a pair of thick worj^ed blockings 
drawn over my fhoes,' and reaching fome way above my 
knees; I alfo put on a pair of gloves, and held a cloth 
conftaiitly between my face and the cockle: all'thefe 
precautions Were neceffary to guai-d againft the fcorching' 
of the redAot irdn* I remained eight miniites in this 
litnation, frequently walking- about th all the diflferent 
parts of the room, but ftandihg ftilltnoft of the time in 
the Gooleft' fpot j treat the lo weft thermorhetenJ - The air 
felt very hot, but ftiil by no means to fuch a degree- as to 
give pain : oft the cohtrafy,' 1 had no doubt of being uMe 
to fuppoit ti much greater heat ; and ail the* gentlemen 
prefent, who went into the room, were of theiarae opi- 
niqhf ^ fweated, but not very profiifely. For feven mi'* 
nums':m!|'!hre^-hlng continued perfe«airy goed ;>b.ut aftC 
^ that t4me;l^^b©gah’'tbTeet ah hppreffwtt' ihhdy dungs, -.at- 
tendedyyimh ’fehfebf alii^etyp' whiCh g-fadually increaf- 

’ |o]|upf^tjen§^^’,|a J arid '"hhftfedlaitfelys -left 

tSMif hiieafy feeiingirenderedi-rnfe-inpapable of' 

'' examining 
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examining it in fhe room, was found to beat at the rate 
of 144 pulfations in a minute, which is more than dou- 
ble its ordinary quicknefs. To this circumftance the op- 
preffion on my breath muft be partly inajnited, the blood 
being forced into my lungs quicker than it could pafs 
through them ; and hence it may very reafonahly i)e con- 
jedtured, that fhoiiid an heat of this kind ever be pufbed 
fo far as to prove fatal, it will be found to have killed by 
an accumulation of blood in the lungs, or fonie other 
immediate effedl of an accelerated circulation W; for all 
the experiments drew, that heating the air does not make 
it unfit for refpiration, communicating to it no noxious 
quality except a power of irritating. In the courfe of 
this experiment, and others of the fame kind by feveral 
of the gentlemen prefent, fome circumftances occurred to 
us which had not been remarked before. The heat, as 
might have been expected, felt moll intenfe when we 
were in motion; and, on the fame principle, a blaft of 
the heated air from a pair of bellows was fcarcely to bo 
born; the fenfation in both thefe cafes exactly rcfemlded 
that felt ip. qur- noftrils on infpiration,, The realbn is ob- 
vious; whenthe fame air remained for any time in conta6t 
with our bodies, part of its heat was deftroyed, and con- 
fequently, we came to be furrounded with a cooler me- 
4lmm than the common air of the room; whereas v den 

Since tl^is ex|>eriment, I have obfervetl the mufus from my kiogs so be 
jtaore;j5!rii«i',)d^.,before^. and' to incline more to a faltilh tafte, tiiough tht' fangs 
themfelTes'''icl;a'''|OT|hly' fohn^ih which ^^rai'fes a fnjpicion 

tbeWsso^t: ■i ,: ; , : ' 

yvv'/;:,:.,., ■ frefh 
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frelli portions of the air were applied to our bodies in 
fuck a quick fucceffion, that no part of it could remain 
in contadt a fufficient time to he cooled, we necellarily 
felt the full heat communicated by the ftove. It was 
obferved that our breath did not feci cool to the fingers 
unlefs they were held very near the mouth; at a diftance 
the cooling power of the breath did not fufhciently com- 
penfate the effedl of putting the air in motion, efpecially 
when we breathed with force. 


A chief objedt of this day’s experiments was to afcer- 
tain the real eiffedl of ouf cloaths in enabling tis to bear 
fuch high degrees of heat. With this view I took off 


my coat, waiftcoat, and fhirt, and in that lituatioh went 
into the room, as foon as the thermometer had rifen 
above the boiling point, with the precaution of holding 
apiece of cloth conftantly between my body and 'the 
cockle, as the fcorching was otherwife intolerable. The 
firft imprefhon of the heated air on my naked body was 
much more difagreeable than I had ever felt it through 
my cloaths; but in five or fix minutes a profufe fweat 
broke out, which gave me inftant relief, and took off all 
the extraordinary uneafincls: at the end of twelve mi- 
nutes, when the thermometer had rifen almoft to i'ao'*, ‘ ' 


I left the room, very much fatigued, but no othefwife ' 
diforderedy my pulfe made 1 36 beats in a liiintifd! ‘ 'On 
this occafion I felt nothing „of that oppreflion on .mv 

breath wyhidyhecap^drfPA^^^ '’3^ ; .in' the,,. 

experiipeiit wi)|lipi.anyf;,,i;|o.af:hs '.when: .the'.»thermonieter.>'i 
had rifen 'to-'a.boilofrtlife diepamly ,eKp1aiaed‘by’'t'li6‘'‘* 

lefs quick nefs of my xndfe, the dhTercnce ' 


4. LXV. 


T t t 


•eight 
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eiglit bcuts in a, minute, and probabiy more, as in tl\c ex- 
periment \vi Hu, >ut r.,iy ''iurt tlic piiliii-ioiis were eoiuitcd 
before I lord .icri the room; hut there is a .hut tier eir” 
eiunilanec to he take!! into (.(Hifidcration, tliat the ctpC" 
riiuciit attciulcd witli ((j’lj^rcuitfn on l,!ie breath was made 
in tliC evening- after a very jdentiiu! rne-.d, wliereus 
the other was ma<le in tlic fewcncon, ibnie liotirs after 


a moderate breakfaft. Tlie luiiil'ual degree of fa- 
tigue which I felt from the experiment without my iliiit, 
miift be aferibed in great mcafurc to tfie iriorc violent 
effort wliicli the living po^vcrvS were oldiggal to exert, in 
order to p.reierve the due luimau temperature, w hen fuch 
hot air came into immediate eontacl with my body, in 


the prefent cafe it appears beyond all donibt, that tlic liv- 
ing powers vvere very much a.ffiil-cd by the peitlj-iratiun, 
that cooling evaporation which is a fisither j-iixivifion of 
nature for enabling animals to fupport great beats. 1 lad 
we been provided with a proper bai;ince, it would un- 
cloubtcdly have rendered the experiment more complete 
to Iiave taken the exaft weight of my bo<ly at going into, 
and coming out of, the room; as from the (]iiantity loJ’r, 
fome eftimatc might be formed of the iharc whicdi the 
pcrfiaratioii had in keeiHug the body cool; jirobably its 
elfcdl was very coiiliderable, but by no means liihicicnt 
to accoun t for the whole of the cooling, and certniniy not 
ecpiable enough to keep the temperature of the body to 
fuchan exa(5t pitch : For it fliouldhere be remarked, that 
during all the experiments made this day, whenever I 
tried the heat of my body, the thermometer always came 


3: 


veiy 
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very nearly to tlie fame point ; I could not perceive even 
the fmall difference of one degree, v/liicli was obferved 
in our former cxpcririicnts. Should thcfc coiificlerationSy 
however^ Ive l aoupdit in'r5,ifiic5eri.t to prove tiiat evapora- 
tion was not the foie agent in keeping the body cool, i 
believe that Dr. fordyce’s experiments in moift air will, 
he found to remove all doubts on this fiibjedt. Several 
of the gentlemen prcfcnt,as well as myfelf, went into the 
room without fliirts many times afterwards, tv hen the 
thermometer had rifen much higher, almoft to 260°, 
and toiiiid that we could bear the heat very well, though 
the lirll fenfation was always more difigreeable than 
with our cloaths. 

In all the experiments made this day it was obferved, 
that the thermometer did not link fo much in confe-* 
qucnce of our ftay in the room as on the 23d of Januar}?" ; 
probably bccauie a much larger mafs of matter had been 
heated by the longer continuance of the fire. 

Our own obfervations, together wdth thofe of M. til- 
let in the Memoirs of the Academy of Sciences had 
given us good reafon to fiifpedl, that there muft have 
been fome fallacy in the experiment with a dog, made at 
the defire of Dr. boerhaave, and related in his Elements 
of Ghemiftry n). To determine this matter more exactly, 
we fiibjedled a bitch weighing thirty-twm poitnds, to the 
following experiment. When the thermometer had rifen 
to 220°, the animal was fhut up in the heated room, in- 
clofed in a bafket, that its feet might be defended from 

(b) For the yca.r 1764, p. 186, &c. (rj Tom. 1 . p. z^S- 

T 1 1 2 the 
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the fcorcliing of the floor, and with a piece of paper be- 
fore its head and breaft to iutcrcept the dired heat of the 
cockle. In about ten minutes it be^pm to prsot aitd hold 
out its tongue, which lymptoms continued till t’ac end of 
the expcrimciit, without ever bccoiaing more violent 
than, they arc ufually obferved in dogs after CAcrcilcin 
hot weather j and the animal wa.s fo little aiic>ded during 
the whole time, as to fliew figns of pleaiurc whenever we 
approached the baflvet. After the experiment liad con- 
tinued half an hour, when the tliermoractcr had rifen to, 
336°, we opened the ballvct, and found the bottom of it 
very wet with faliva^hMt could percei ve no particailar/a'/or.. 
We then applied a thermometer between the thigh and 
flank of the animal; in about a minute the quickfilver 
funk down to 110°: but the real heat of the body was, 
certainly Icfs than this, for w^c could neither keep the. 
ball of the thermometer a fuflicient time in proper con- 
tadj nor prevent the hair, which felt fenfibly hotter than, 
the bare Ikin, from touching every part of the inftru-- 
nient. I have flnee found, that the thermometer hold in , 
the fame place j yvhen the animal is x>erfedly cool and at 
reft, }yill not rife above 1 01°. At the end of thirty-two 
minutes the bitch was permitted to go out of the room ; 
upon coming into the cold air flie appeartxl perfectly brilk 
atid flyely, not in the leaft injured by the heat, arul has 
nosy ijonflnued very well above a month. Our experi- - 
meri|;^.,|j:]ier,efqre, differs, in every elTential circumftance 
of the ey^t, from that related by Dr. boerhaave. With 
refpe4t tp,this laft it is reiharkable, if the fads be pro- 
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perly reprefented, that an intolerable Hench arofe from 
the dog; and that an afliftant dropped down fenfelcfs 
upon going into the flove. 

To prove that there was no fallacy in the degree of 
heat fliewn by the thermometer, hut that the air which 
we breathed was capable of producing all the tv ell-known 
effedts of fuch an heat on inanimate matter, we put feme 
eggs and a beef-ffeak upon a tin frame, placed near the • 
ftandard thermometer, and farther diftant from the cockle 
than from the wall of the room. In about twenty mi-- 
nutes the eggs were taken out, roafted quite hard; and 
in forty-feven riiinutes the fteak was not only drelTed, 
but almoft dry.. Another beef-fteak w'as rather over- 
done in thirty-three minutek In the evening, when the 
heat w-as ftill greater, w’e laid a third beef-lfeak in the 
fame place: and as 'it had now been obferved, that the 
efied of the heated air was much increafed by putting it 
in motion, w'e blew upon the fteak with a pair of bel- ■ 
lows, which produced a vilible change on its furfacc, , 
and feemed to haften the dreffing; the greatefl jiart of it 
was found pretty well done in thirteen minutes. 

About the middle of the day two limilar. earthen vef-- 
feds; one containing pure water, and the other, an equal ' 
quantity of the fame water with a bit of w'ax, .were put 
upon a piece of - wood in the heated room. In one hour 
and an half the pure water was heated to 140® of the , 
thermometer, wliilft that with the wax had acquired an ; 
heat of 1 5 2°, part of the wax having melted and formed 
a: film on the furface of the water, which prevented the 

evaporation ; 
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evaporation. The pure water never came near the boil- 
iiip; poiiit, Imt contiiuicd ftationaj'y a]>ovc an liour at a 
jniach lower dcp;rcc; a fma.II ('[nantity of oil was tlicn 
(iropj’C-.l iiito it., us iuul ocl'or,' fees! done Jo sf,at r.'lsli rl'.c 
wax; in conlccpicncc of wiiuli, tlic water in hoth tlic 
vcilels came at Iciupli to l)oil very brilfly. A fatunUed 
foliition of fait in water put into liic reran, was found to 
lieat more (quickly, and to an higher degree, lha n pure wa- 
ter, probably bccauic it evaporated lets; I)Ut it (oiiltl not 
be brouG-ht to boil till oil wots added, by means of AvhicU 
it came toward evening into brilk, ebullition, ajid confe- 
(|ucntlyha(hux|uired an licatof 2,30'’. Some reclined ipi- 
ritof wine in a bottle llightly corked, wdiich had been im- 
iticrfed into this folution of fait whiiil eoki, began to boil 
in about two hours, and foon afterwards was totally eva- 
porated. Perhaps no exi>erimcnts hitherto made fur- 
nifli more rcmarkahle inihuices of the cooling cffefd of 
evaporation than thefe laft fads; a poever which apj>ears 
to be much greater than hath commonly been fulpeded. 
The evaporation itfelf, however, was more coididerafilc 
in our experiments than it can he in almoft any other fitu- 
uation, hecaufe the air applietl to the evaporating Jlirfacc 
was uncommonly hot, and at the fame time not more 
charged with moifture than in its ordinary ftatc, A. pow-' 
erful affiftant evaporation muft undoubtedly prove, in 
keeping the living body properly cool, when expofed to 
great heats; but it can ad only in z gr of s way, and l)y no 
means in fiich a nice proportion to the momentary exi- 
gencies of the animal as woixld be requifite for the exad 
prefervation of its temperature : that other providon of 

nature 
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nature which feems more immediately comieftcd with 
the powers of life, is, probably, the great agent in pre- 
ferving the juft balance of temperature ; exerting agreatcr 
eiTort in proportion as tlic evaporation is deficient, and a 
Jefs effort as the evaporation incrcafes. This idea cor- 
refpoiiils with the general analogy of the animal oeco- 
noiiiy , the nicer balances of which, are alnioft uni\'erfaliy 
effc<Sted in that part of the body which is formed with 
the raoil fubtilc organization. 

The heated room will, I hope, in time become a very 
ufefiil inftrument in the hands of the phyfician. Hi- 
therto the neccffiiry experiments have not been made to 
direct its application with a fiifficicnt degree of cer- 
tainty. However, we can already perceive a foundation 
for fome diitiiidtions in the ufe of this iincoinmon re- 
medy. Should the objeift in view be to produce a pro- 
fufe perfpiration, a dry heat aitiog on the naked body 
would moil cifedfcualiy anfwer that piirpofc. The liillo- 
rics of drop ties ;ind fome other difeafes, fuppofed to have 
been cured by fuch means, are well known to every phy- 
fidan. In fome cafes alfo, amoift Iicat, and in others heat 
tranfmitted through a quantity of doaths, might have 
their peculiar advantages. That the danger iikel y to eii- 

fue from fuch applications is lefs than has been cortimonly 
apprehended, our former experiments gavcfuflident rcu- 
fon to believe, and the fime was amply conlirmed by 
thofe which make the fubjecSl of this paper. For during 
the whole day, we pafled out of the heated room, after 
©very exj^eriment,. immediately into the cold air, with- 
out 
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out any precaution ; after expofing our naked bodies to 
the heat, and fweating moft violently, we initantly went 
out into a cold room, and ftaid there even fome minutes 
before we began to drefs ; yet no one received the leaft 
injury. I felt nothing this day of the noife an<l giddi- 
nets in my head, which had airei51ed me in making the 
former experiments ; and, whether from the force of ha- 
bit, or any other caufe, the fliaking of our hands was lets, 
and we felt lefs languor, though the heat had been fo 
.much more intenfe. 


XLVlI. ,// 
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XL VIII. A Propofal for meafuring the AttraBkn of fame 
Hill in this Kingdom by Aftronomical Obfervations. By 
the Rev. Nevil Malkelyiie, B. D. F. R. S. and AJlrono- 
mer Royal. 


lleJde^ui they car p attrasSlioii of gravity be exerfedj as 
A Sir ISAAC NEWTON fuppofcs, jiot oiily be- 
tween the large bodies of the univerfe, but between the 
niiniiteft particles of which thefc bodies are compofed, 
or into which the mind can imagine them to be divided, 
afting iiniverfally according to that law, by which the 
force which carries on the celeftial motions is regulated ; 
namely, that the accelerative force of each particle of 
matter towards every other particle decreafes as the 
fquares of the diftances increafe, it will neceffarily fol- 
low, that every hill muft, by its attraftion, alter the di- 
reflion of gravitation in heavy bodies in its neighbour- 
hood from what it would have been from the attraction 
of the earth alone, conlidered as bounded by a fmooth 
and even forface. For, as the tendency of heavy bodies 
downwards perpendicular to the earth’s furface is owing 
to the combined attraction of all the j:)arts of the earth 
upon it, fo a neighbouring mountain ought, though in a 
far lefs degree, to attraCt the heavy body towards its cen- 
tre of attraction, w'hich cannot be placed far from the 
middle of the mountain. Hence the plumb-line of a 
quadrant, or any other aftronomical inftrumeiit, muft 
be deflected from its proper fitoation by a fmall quantity 
Vo L. LXV, U u u ftars, 
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towards the moimtaiii; and tlie apparent altitudes of the 
liars, taken with tiie iiiftrvimen.t, will be altered accord- 

flSgiyf ' ' ' ' ^ ' 

It Will eaUiy be acknowledged, that to find a fen- 
lllj'ie atffaMdn of any hill from undoubted experh 
raeht' v^diaid be a matter of no fmall curiofity, would 
greati^ illuftrate the general theory of gravity, and would 
make the finiVerfal gravitation of matter palpable, if 1 
rii^y lb ’exprefs myfclf, to every perfon, and fit to con- 
vince thbfe who will yiekl their all'ent to nothing but 
downright experiment. Nor would its ufes end licrc;. 
4 s it wbhkl ferve to give us abetter idea of the total mals 
of the earth, and the propoitional denfity of the matter 
iieaf "the fufface compared with the mean denfity of the 
whole earth. The refult of fuch an uncom 111033 ex- 
periment, which Tfliould hoj)e wuuld prove faccefsful, 
would douhtlefs do honour to the nation where it was 
rhacie, and the focicty which executed it. 

■Sir IS A AC MEW ton gives us the firft hint of fuch an 
Attempt, ill his popular lYeatife of the Syftem of the 
Woi'MV.y^'hefe he remarks, That a mountain of an he- 
’*^'^ilpheridal figure, three milfes' high 'and#* broad, will 
‘^hiot, by its attfratStion, draw theplfimii^line two minute;? 

out of the perpendicular.’^ It will appear, by a very 
ealy calculation, that fuch a mountain would attradl tlic 
|iihmh4lhe i' 1 8 ^'' from the perpendicular^ 

But the 'firft 'attempt'*of this ■■'kiheb-Was m'ade by 0:lic 
yFfeiifh'' " wfib meaftired three -degrees cjf 

die khd;-#htf'entiea,vo«ired 

'io find the effea bf dib fcaaion of Chimboraejo, a 
^ mountain 
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rnfirimtatla' 

fowrmifeS',?i'bpye 'tlie fea, though , only ^bouhtwo.iTnhe 
above tJie general level of the province of Quito,' ■ hy 
their obfervations of the altitudes, of .fixed ,ftars tUceii 
with. .qii2xlrai:it of cij feet radms^ tliey^ toimd tiie qyaqT 

.tit y of 8'-' in favour of the attradlion of themou,ih^^m,;by a 
mean of .their obfervations. This, indeed, .y^^s, f||iuch lefs 
than they expech-ed ; but then, it is to be conhdereclj .that ■ 
their iiiftruoaent wa.s-too fmall and imperfeft for the pur- 
pofe.; and that they theipfelves were fubjed to gTcafin,- 
convenieiicies, being ilreltered from the .wind .anji,,yv<;a- 
ther by nothing but a common tent, and placed .^0 
up the. mountain as the boundary where the fhow^ begins 
:to: lie unmelted' all the.year round. .And indeed their q|:|- 
iervationsj douhtlefs owing to thefe caufes.pf eiToiy- dif- 
fer greatly from one another, and are therejfore 
dent to prove the reality of an attraction ofithe.rnoiwi- 
tain Ghimborapo, although the general refult fronoi theni 
is in favour bf it. Accordingly, one of the French gentle- 
menth'emfelve?, M. bouguer, who drew up the account 
of their ejcperiment, exLpreffes his willies, that >a like expe- 
riment might be made, to find the attraction of, a moun- 
tain in France or England, where he thinks fcmie n:|i^it 
befonnd of fuffident bulk for the purpdf^* This experi- 
ment mdiihfefe .remftths .were made, in the year 1738, 
or above thifly no fimilar experi- 

ment lm'PV§r^he.^H,'mad?dri •Europe.. g,:. 

I have ma# ^ ^ j^dl in this king- 

dom, for the trying of Inch a.e\irious experinijent, and 
' , - v/:, ■' .: Tl u u .. ,i . have 
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have been informed of two places in part iciiln r, ci;tTemcly’ 
convenient for the piirpofc. The one is finiated on. tlie 
confines of Yorldhire and .l.ancafliirc; where, \i h'hin the 
compafs of twenty miles, arc fitnateci four vct )' l eniaiiva- 
hie hills, called Pcnd!c-hill, Pennyt^ant, luy^lchorough, 
and Whcrnlide, which have been ellimaied to l.ic fromi 
600 to 750 yards elevated above tlie ])lanc of the \"aies 
between them. By calculation on thefe it ihould 
follow, that the fiimof the contrary airi’adtionsof VVhern- 
fide, the I'argeft of thele hills, on the plunib-lino |)laced 
half-way up the hill, 'wa)uld not be iefs than 30'', ajiul might 
amount to 46", which it is evident is a very conlidcrahle 
quantity, and fufllcient to give us room to heipe for a fa- 
vourable andfatisfadtory fuccels of the experiment. The 
other place pointed out for this ptirpofc, is a valley tw o 
miles broad, between the hills Ilelwcllin and Skidda, in 
Cumberland; which hills, according to apian of them aiul 
the adjacent country, communicated by Mr. SM,F,A’roN, 
F .R.s .are elevated above t o o 0 yards above the interractliatc 
valley. By a calculation made according to this tl ic 
fum of the contrary attradions of the plumb-line, placed 
alternately on theNoith-fide of Ilelwcllin and the South- 
fide of Skhlda, amounts to about 20^', which is likewifii 
a quantity large enough for the experiment. And al- 
though the denfity of the earth near the furfiice fiK/old. 
he five times lefs than the mean denfity, as there. is ibmc 
reafon to fufped, and the attradions, as here ftated, llioukl 
coiifequently be diminifired in the proportion of fi\ e to 
one, ^|i^.t^e fum of the contrary attradions of Whesn- 

fidc 
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fide would be 6 " or 9 ", end the fom of die contrary 
traaions of HelwelUn and Shidda wotrld he 4 ; which 
quantities are not too fmall to be mcafnred and deinon- 
ftratcd by an accurate zenith fcaor, fuch as that belong- 
ing to the Royal Society, which 1 made tde ot at St He- 
lena, would be, if the fault in the fuW'™ ^ 
plumb-line, which 1 there diicovcre.^, was cone fed 
in the manner fuggefted in the I’lulolophical Traniat 

sions.TOl.UV.r-SSi- 
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Jn JrrOf'Uff of Oi^f'nkiffkws mmk on //r 
(din '^i:X\!^i\vM\(in for finding i(s Aftrati'mu By (hr Reir 
Ncvil Mailvdyiic, B. D. F, R. S, mid AJlronomcr RovdL 


llcci‘ae,'>t^y'^j'TN tli'c year 177a, I prcfcnted the foreyyji- 
: yi.f 7 o..- J_ jj-jg pj-Qpofai^ for racafiiriiig the attrac- 
tion oi" fome hill in this kingdom 1)7 aftronomical ohfer- 
vatidiiSj to the Royal Society; who, ever inclined to pro- 
mote hleful ohfervations which may enlarge our \ ic'\vs 
di fiathre, honoured it with their approbation. A t:om- 
mittee was in confeqiience appointed, of which niiniher 
I was one, to confider of a proper hill whereon to try tlic 
, experiment, and to prepare every thing neceila’ry for car- 
rying the defign into execution. The Society was alrdidy 
provided With a ten-feet zenith tedlor 'made hy' Mr. sis- 
^diJ, futniflied with an achromatic oT>je(£f glafs, the pf'iii- 
dipal ixiftriiment rec|xiifite for thiis ex|tMH!ieiit, the fartie 
' which Itook with me fd ‘St.'tidena 'ill thd' ydihiyfyi ;i 
Which wanted ndthirig to ‘thake if air fexcellcnt ihflfii- 
ment but to have the phtmb-linemade adjiiftahle, fo' as to 
pafs before and bifedl a fine point at the ceiitfe of the in- 
was ordered to’ be' ddhe, and a hew 



0, by iheails of which 
it coidd be more eafily brought into the plane of tile me- 
rklian, 
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ridian, or turned half round for repeating the obferva- 
tions with the plane of the inffcrument placed the contrary 
way, in order to find the error of the line of coliimatioii. 
A large parallelopiped tent, 15^ feet fquare and 17 
feet high, was alfo provided for Iheltering both the in- 
ftrument and the obferver who fiibuld ufe it, compofed 
of joices of wood well framed together, and covered with 
painted canvas. The Society was likewife poffefied of 
moft of the other jnftrunaents requifite for this experi» 
ment ; as an aftronomicai quadrant and tranfit inftru- 
ment made by Mr. birp^ and an aftronomicai clock by 
SHELTON, which had all been provided pn occafion of 
thepbiervations of the tranfit of Venus in 1 7 i or 1 7.6 9. 
A theodolite of the beft fort was wanting, a neceflary in- 
ftrument for obtaining the , figure and dimenfions of the 
hill. One of Mr. ramsden’s conftriidtion of 9 indiesdia- 
meter,, was thought the fitted: for the purpofe, on account 
of the excellence of the plan on which it w^as made, and 
the number of its. adjuftnaents, being capable of ipeafpr- 
iiig angles for the moft part to the exaftnefs of a finglc 
minute. The .other inftruments prepared for this buft- 
uels were, two barometers of M.. pe luc’s couftruafon, 
made, by ,Mr,,NMRNE;,. a. common. Gu.ntefs efiafn; ;a|rpll 
of painted tape tluree pples ,long, Jbaving.feet and ijichcs 
marked upon it,;, two ,,fir, .pofesmf ;20;fcd oat%^,,„and four 

wooden- ftan<;h, I for, ifuppq;^tipg;the,^,'Whfn ufecl in mpa- 

Curing %n^rd,-of five feet for ad- 

jufting, th^ro.' -teds .were, .prpyidqd 


-the..dpot,. 


Although; 
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Aitlioiigh accounts liad l)eeii received from various 
peribns of i'cveral hills fiippofed proper for the inteuded 
purpoic, feme better and fnne worfc axithcnticated; yet, 
in order to be furc of finding the belt liill for the otyeri- 
nu'iiit it ivw (Ictcrmincd* to lend a jicri'on fnniillicd with 
proper inil'nrn'crits, to make fiicli oidervations on various 
liiiis in England and Scotland, as might enable us to 
dioofe the fitteft for the purpofe. According;! y Tvl'r, 
CHARLES MASow, Vt?lio liailbecii employed on feveral af- 
trononiical occafions by the Royal Society, was appointed 
to make a tour tliroug'h the Highlands of Scotland in. the 
iummer of the year 1773, taking notice of the principal 
hills in England which lay in, his route eitlicr in bis going 
or in his return. It appeared from his olifcrvatio'ns, that 
fcaroe any hill was fo well adapted to the purpofe as our 
fanguinc hopes had led us to expebl; for cither they 
were not high enough, or not fudidcntly detatdicd from 
other hills, or their grcatell: length fell in a wrong direc- 
tion, too near the meridian, inttead of lying neafly Eaft 
and Weft, which is a circumllance requifite to make a 
c-hiJilsofm igiven height afford the greateft effeifl: of attrac- 
tion. In particular, the hills on the confides of York- 
fliire and Lancafliire, mentioTied in thh foregoing propo- 
‘ falj were found not to anfwer the defeription that liad 
’teen given of them. Fortunately, however, Perthlhire 
yaffiirded us a remarkable hill, nearly in the centre of 
* ilift-iwsid, lo# fuffidetit heighty ‘folenihly detached from 
■ teherchilJ^^ ted con Eaft to Weil: 

than from North to iSouth, called by the people of the 

'CC:' ' ' ^ , ■ ■ . 
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low country Maiden-papj but by the neighbouring iri=- 
habitants, Schehallien; which, I have iince been in- 
formed, fignifi.es in the Erfe language, Gonftaiit Storm : 
a name well adapted to the appearance which it fo fre^ 
quently exhibits to thofe who live near it, by the clouds 
and mifts which ufually crown its fiimmit. Ithadjinore- 
over, the advantage, by its fteepnefs, of having but a 
fmall bafe from North to South; which circumftance, 
at the fame time that it increafes the effedt of attrac- 
tion, brings the two ftadons on the North and South 
fides of the hill, at which the fum of the two contrary 
attradlions is to be found by the experiment, nearer to- 
gether; fo that the neceffary allowance of the number 
of feconds, for the difference of latitude due to the mea- 
fured horizontal diftance of the two ftations in the direc- 
tion of the meridian, would be very fmall, and confe- 
quently not fubjedt to fenfible error from any probable 
uncertainty of the length of a degree of latitude in this 
parallel. , For thefe reafons the mountain Schehallien 
was chofen, in preference to all others, for the feene of 
the intended operations ; and it was concluded to make 
the experiment in the fummer of the year 1774. 

It was .forefecn, that this experiment would be at- 
tended with confiderable expeiice, and fucli as might ca- 
fily have exceeded the common funds of the Royal So- 
ciety, without fpme extraprefinary affiftance. The bounty 
of his Maje^y,- pur Ratrojap. happily removed this diffi- 
culty.' At - tl>e , requeft.uf the ■ Society, ■ his Ma- 
JcUbydrad;bscn,gracwlly'PiC»^f^ grant 'a.-very ample 
I.XV. Xxx / fum 
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fnm to their difpoilil, for defraying the cxpences of the 
obfervution.'^ of the late tranfitof Vcims in 1 7695 as bis 
Majcfty had before done with refpeed to the former traiifit 
of Venus in rydi. Out of this bcnclUdi<m, after all 
cxpences hud been paid, there was a eoniideraldc re- 
mainder, and, the Society hunil)iy re(piciiing’ to know 
his Maje,fty’s pleafure about tlie difpolal of it, he was 
gradoitfty pleafed to direct them, to lay il oul hi fucb 
manner as they thought proper, andivas moji agreeable lo 
the end of their injlitution. As this bounty of lus Ma- 
jefty had heerf originally granted for an ailrononiical 
piirpofe, the Society thought they coiikl not difpofe of 
it oh atiy more important objedt, or in any manner more 
cbiififtent with the intentions of their Royal Patron and 
Behefadtor, than hy expending it on this agronomical ex- 
periment of the attradtion of a mountain, as what could 
hardly fail of throwing light on the principle of uuiverfal 
grayitation, and was likely to lead to new difcoycrics con- 
ddrriiiig the conftitution of this-' earth which we inhabit, 
pafticui'arly with refpedfto thedeniity of its internal parts. 

befag thnsi '.refbter«d: nilk>% the, .next 
nMV' t>' he' ' dohe" wis^ to-‘ fe : oh: a-, prop«rj|^*rfon to 

ciffy'itintb'exedhfiott. ' ^Ntttheronl'and>ihfe,reftuigas my 
iitdrafy engagements are at the Royal Obfervatory, I had 
E^'ihbttghtshf nhdeftaMng this: .care .anditehncir my fclf, 
4lite'‘Gtef,diI'of"the' Royab'SedetyMere pleafed 4p- do 

inihre 

ihe/fndd^fl^'Sfdiih^iyaH^ jenperipaenR 

■ ' . encounter 
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encounter whatever difficulties and fatigues might attend 
operations carried on in fo inconvenient and inclement a 
htuation* But it was requifite I flioiild alfo have his Ma- 
jefty’s permiffion for abfenting myfelf fo long from my 
duty at the Royal Obfervatory. This his Majefty was 
gi*acioufly pleafed to grant; and to allow me to if ay as 
long as I thought necelTary, to comj)lete 7 ny very impor-. 
tant obfervations. . „ 

Such were the motives for undertaking this experi- 
ment, and the preparations made for putting k in. execu- 
tion. I am now to give an accounf of the operations 

themfelves* 

The quantity of attraction of the hill, the grand, poir^t. 
be determined, is meafured by the deviation of the plumb- 
line from the perpendicular, occaiioned by the attradiqn 
of the hill, or by the angle contained between the actpal 
perpendicular and that which would have obtained if the 
hill had been away. , The meridian zenith diftapees of 
fixed ftars,' near the zenith, taken with a zenith fectofi 
being of all obfervations hitherto devifed capable of tlie 
greateft accuracy, ought by all means to be made ufe, of on 
this occafion ; and it is evident, that the zenith inftrunrpnt 
Ihoiild: be placed direcklyto the North or South of the,. qeh* 
tre of the^hillyor nearlyfo. ; In obfervations taken in, tfil^ 
mahrier,f he'^zteuith 'ffiftsaoefes-qf the ,lfar%|0^''the; apparent 
latittidebf tiife they. are bj^ 

the..‘halli ’ iMthen lyq ould,. by , any , means 
kndW ss^Mi.ffiii38aces,jof t,t|e fame -iftaps, or what 

ithe IkktMS' of 'tte.plaosMhiild haFq been,4f f bjOjhij'f Ji 
-ii Xxxa 'teen 
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been away, we ilioiiicl be able to tlecidc upon the cffedl of 
attradion. This will be found, by repeating tlie obfcrva- 
tions of the liars at the Eaft or Welt end oi’ the lull, 
where the attradion of the hill, adling iu i!.o <!!rcdiuii of 
the prime vertical, hath noclfed on the plumb-hiv. 1 1 the 
dircdioii of the meridian, nor confequently on the appa- 
rent zenith dittanccs of the liars; the dirteriaiccs of the 
zenith diftanecs of the liars taltcn on tJ'.c Kc-rth or Soiith, 
fide of the hill, and thofe obferved at the Kail or V/eft 
end of it, after allowing for the diircrciicc ('.f iatUude an- 
fwering to the dillancc of the paralJt.is of latitude' pnlling 
through the two ftations, will ihew tisc (iunntity of the 
attradion at the North or Sotith ilation, Ihit tlie cx])cri- 
ment may be made to more advantage on a hill like 
Schehallion, which is deep both on the North an<l South 
fides, by making the two ohfervationsmf the Itaias on 
both lidcs ; for the plumb-line being attraded contrary 
ways at the two ftations, the apparent zenith diftanecs 
of liars will be affeded contrary ways; thofe which 
wereincreafed at the one ftation being diniinilhcd at the 
iprd. confequently their dilFerencc will be aftedod liy 
the, fum of the two contrary attradions of the MIL On 
the South fide, of the hill, the plumb-fline being curried 
Northward at its lower extremity, willoccafion the ap- 
parent zenith,. which is in the diredionof the plumb-line 
continue^ backwards, to be carried Southward, and con- 
feq^^nt]i|-^ tp, approach ,t;he equatbij; ■ and, therefore, the 
latftude of if%|pl^ce hy'the quan- 

tiij of ^ tlie j; thq 4 ift^neei,of th© 'eqtotor..fr0m 

■ ■ ' ' the 
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the zenith being eqiiul to the latitude of tiic The 

contrary happens on the North fkleoftlie liili; the lower 
extremity cf the plumb-line being tliere carried S(nit!i- 
warcl will occafioii the apparent^ zenitli to be carrkxf 
Nortlr.ard or from the cyqnator; aiwl tlic hititiidc of the' 
|dace ’'.rill appear too great by the quantity of the attrac-’ 
tioii. Trims the lefler latitude apj)caring too Ihiall by the 
attracStion on the South tide, and the greater latitude ap- 
pearing too great by the attraaion on the North fide,’ 
the diHerence ol the latitudes will a|)pear too great by 
the fum of tlic two contrary attraaions ; if therefore 
there is an attraaion of the hill, the difFcrcnce of latitude 
by the celeftial ohlervations ought to come emt PTCiiter 
than what anfwers to the diftance of the two llations 
meafured* trigonometrically according to the length of a' 
degree of latitude in that parallel, and the obferved dif- 
fei ence of latitude lubtradled from the difference of la-' 
titude inferred from the terrclhial operations, will give 
the fum ot the two contrary attradlbiis of the hill . " 

afeertain the diftance between the i)ar:dlcls of latitude 
palling through the tw<j ftations on coni rary fides of'the 
hill, a baie mull- be meafured in fomc level fpot near the 
hill, and conn eefed with the two llations by a chain of 
tiiangles, the direction ol whole iidevSj Vvith rclpcdt to the 
meiidian, ftioiild be fettled by attronomicul obf'crvation.s. 

If it be requiml, as it ought to be, not only to know 
the attraction of the hill, but alfb from thcticc the pro- 
portion of the deiifity of the matter of the lull to' the 
mean denlity of the earthq then a liirvcy miift be made 

' of 
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-of the liill to afertain its dimcnfions an<1 figure^ from 
whence acalciilatiom mny be nracle, Innv tTuu h the Jiiyj 
ought to a!lTac% if its dcihity was esjua! to tlu' mean den- 
fjty of the earth; it is evidenf, that the (iroinirtion of the 
actual attradiionof the hill to that cumputial in this man- 
ner will he the proportion of the dentify t/f the hill to 
the mean deiiiity of the earth* 

Thus there were three principal operatiems rcquifite 
:to be formed, ;r» To hnd hy < clcitial ohtervations the 
apparent diftcrence of latitude iwtwceu tlu; two Nations 
ehofen on the North an<l Semth fuk s of the hill. 2, 
To find the diltaiice between the parallels of latirucic* 
3* To determine the figiire and dimenfsous of the hill, 
I-arriyed at the hill of Kchchullicn on f!,u: lad day of 
Jfntic, and found the obfervatory ami inllrunientt; there, 
wdiich had been brought da.nvtt (bme time before from 
London, to Perth on board a lliip, and tluaice cotivcvcd 
4ver latKl to the hill under the care t,»f Mr, n r iruKN bur- 
row, ray late itdiftant at the Royal Ublcrvalorv. The 
Obderyj|.t0ry. 'Was fixed li:df-way 'up the Stunh fulc of 
the place ■ where .tl>cefi;ei' I of the hill’s attrac- 
tion would be at the and Ji was placed in the 

lifce ^manner, wlifiiiwt afterwards rciiuncd ti} rhu 

Noryh fide; A drciilar wall was' rat fed, five feet in dia- 
mdteiviipia eovetred at tap wieli antpv.caljle conical roof 
.i^lNellWtngdh'f oteorait'al_eipa(|yi|iih | an^i ,a f |uarc tent 

iyiftg tr^p§;.'^lfru irten'h all , neaf 

t&fmrnkmmpnmi 'was alfe 

;p!»dfe 'near it, for my refidcncc, whili''l was attendmg 

c ", 7 . - ' , the 
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the aftronomical obfervations on this tide of the hill. I" 
put the fetifor, nearly in the hiericlianyby iiicahs' of 
' the variation compafs ; but, thro’ the badhels of tho, 
weather, which was almolt continually cloudy or mifiy, I 
could not before the middle of July get a fiiificieiit niim*r. 
her of obfervations with the aftronomical quadrant, to 
know the ftate of the clock, in order to draw a meridiair 
line on the floor of the obfervatory, for fettiiig the feftor 
truly in the plane of the meridian. The firtt qbfervations , 
which I made with the fedlof, after it was put truly in. 
the meridian, ^ere on the 20th of July. Between this 
time and the end of the month, I obferved the zenith, 
diftances of 34 ftars, fome to the North and iome to.th© 
South of the zenith; and many of them feveral times, 
over, having taken 76 obfervations in all, with the plane; 
of the feflor turned to the Eaft. On the firft: of Augufi:,, 

I turned the plane of the inftrurnent about, to face the 
Weft, and fet it in the meridian again, by means of the 
meridian line drawn on the, floor the 26th of July, and 
fecured by picquets driven into the ground;, and betw'een 
that and the 1 5th of the fame month, I obferved 3 9 ftars 
including moft of thofe taken in the former pofttion of. 
the inftrurnent, and took 93 obfervations in all. 

And here let me take notice of a method which I fell ' 
upon of verifying the i:)ofition cif the feiftor, with rerpe<ft 
to the plane df the rhericlian, Which; had I thought of it 
at firft, 'would'"haVe' Mu^h'trouble;, and there- ■ 

fore I will how ^ It hiay be ufefnl to future 

obfervers.''''''khb 4 ^W“&i’'dbfe 3 Wing the tranfits: of two.' 

' ■■■ ■" " ■ '• ■' b' '■ ''' ■ 'J:: 
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ftars, differing con fitierably in declination from ojie ano* 
tlier acrofs tlic vertical wire ol’ the fetStorj and compar-* 
iru’- the obferved difference of their tranlits witti the 
known difference of their rip,ht afeendone I f iht'v :igrcc, 
it may he fafely concliulcd, that th,c inlii'uincnt is truly 
placed in the meridian. If not, hy comparing the aite* 
■ration that would he produced in the difference of the 
tranllts, by fiippoiliig the inttrument out of the me- 
lifliati, by any frnall quantity, as one. degree or ten mi-* 
mites, lyith the obferved error, the deviation of the 
inftrument ffom the merixliati may he in^^erred. In this 
manner I found, that the inftrument hral been put 
very .exadfly in the meridian by means of the meri- 
dian line; the difference by the two methods coming 
put only: a- niinutes of azimuth. As to the continu- 
ance of the inftrument in the plane of the meridian, 
I had a conftant proof of it by the fame means, and likc- 
yyiff a farther feenrity, which I did not fail to attend to, 
iby noting the degree and minute which an index de- 
pending on the vertical axis of the inftrument pointed 
fixed azimuth pirde.;,, Being , apprehenfiyc. of 
eri'Pt fih jan inftrument ftipix)rted isn a wooden frame, 
I frequently examined the x^milleiiftn of' thc fore arch to 
the back arch, by m'cafuring their perpendicular diltanccs 
at .the two endvS with a hrafs fcale,, W'hofc vernier fticwcd 
t|||^;gy|,ihundre(ltlrqrart\of an inch, and found' it liable 

or twp,'^^)wiiig . probably to the 
difterent , zenith dii- 
tancesVaml q'f '{pyieSiTQ\x& utllic top of the 

ffmie; which fmall errSr'l corre(fl:cci,till l found it li aide 
. ' to 
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to continual returns : and I fatisfied myfelf, that the 
plane of the fedlor never deviated above three minutes 
from the meridian in any of the obfervations taken on 
the South fide of the hill, which, it is evident, could not 
in the leaft afFe6l the obferved zenith diftances of fiars* 
I hardly ever obferved without examining the bifedioii 
of the point at the centre of the inftrument, by the plumb- 
line ; which was abfolutely necelTary, on account of the 
gradual changes of the wooden frame. My view in 
mentioning thefe minute dircumftances is, to caution fu- 
ture obfervers, as well as to oonfirm my own obferya- 
tions. But whoever makes ufe of an inftrument of this 
kind, fupported on a wooden frame, will find the greateft 
attention neceflary to attain the fame degree of accuracy 
in his obfervations, as if his inftrument were fixed to an 
immoveable wall. In the mean time, by obfervations 
taken with the quadrant and tranfit inftrument, I got a 
meridian line, and planted a pole to preferve it on the 
top of the hill, to the South of the inftrument, and ano- 
ther at the foot of the fame hill ; from whence, by mea- 
furing off an equal diftanee to the Eaft (as the South-weft 
corner of the obfervatory lay to the Eaft of the tranfit 
inftrument) andfettingup another pole, another meri- 
dian line Was got, palling through the South-weft cor- 
ner of the-Sbutliern ftation of the obfervatory. IThe fea- 
fon for rnakingihemefidianfine pafsfhrdUghthe South- 
weft corner of qbferv’atof^ father thari through the 
middle of it was, m this part of it had been taken when 
'".■V'oxVXX-V'. "'"'''■"""''■f y'y ''' " ' ''./the 
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the bbfcrvatory had been \decl as an objcft in taking 

angles by the tbc()de4ite, in tl\c fuin'cy of i h,e hiJ L 
While I wa.sciigagfa! in tb.crcailrononiifal nljlcrvutioiiSj 


Mr. BUKii.ow, attciKicd ’ny Tdr. \vi i,in a-vi m /r t-s, a land- 
furvey or living iritlic neighboi'.rl'RHHl, who had !)ccii re- 
commended by fome ol’ fne princi|>:.il gent lemen of the 
cbimtry, as a proper pcrl'ou for t'nis work, went out every 
day that the weather permittctl, to take (edlions of the 
hill, and angles betAveen feverai objeds, for determining 
the figure and dimenlions of the hill. The tncthod made, 
ufe of was this, which tvas proj)ofcd by Mr. burrow, 
and was well adapted to the purpofe. A number of ita- 
fion poles were fet up at convenient diftanccs ail round 
the foot of Schehallicn; but rather without its bafe, and 
chiefly on little eminencCvS riling from the foot of if, 
which fonned a iiolygoii of many fides, furrounding the 
hill; and when delineated on paper, llicw very nearly 
the lhape of its bafe. At each ftation, the angular pofi- 
tion of two or more of the other ftations being obferved 
with the theodolite, and one fi<de being determined by 
hieahs'of a mbafured bafe, all the other tides will be 
Icriovfn. From thde 'ft^tiohsf fedions of the hill up to 


the top were tahen in the following manner. The the- 
odolite, being placed at any ftation, was pointed towards 
the hill; and a labourer was .fent with a number of poles, 
which hb was to' plant in the grentnd tlTily upright, at 
reguiaf’,<Kfbhces a vertical plane, according to 

fignals^Hibli h,e teceivedTrorn^fhe perfon that ftood at 
the theQdbliy,'whh''alfq''’tbdh the altitude- of* the .fhotof 


each 
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eacli pole, and likewife the horizontal angle contained, 
between the plane of the fedlion poles and the next Na- 
tion pole to the right or left. The theodolite was then 
removed, and planted diredlly over the centre of this 
flation pole, which was removed for this pnrpofe; and 
the horizontal angle taken between a pole now planted 
at the lirft ftation and each of the poles of the fedlion. 
The horizontal diftance of the two ftation poles being 
known, the horizontal diftance of each of the feftipn 
poles from the firft ftation, and their refpedive perpeiv 
dicular altitudes above it, ordepth below it, will be given. 

It is raanifeft^ that thefe operations, when conneifted 
by angles with the two ftations of the obfervatory and 
the meridian line, would at the fame time give the ihapc 
and dimenfions of the hill, and the diftance of the pa- 
rallels of latitude pafling through the two ftations of the 
obfervatory, as well as their refpedlive elevations above 
the bafe of the hill. But errors being apt to accumu- 
late in a long chain of triangles; to obviate this danger, 
as well as to produce a check on any great miftakes, that 
might happen to be made in reading off, or writing down, 
the angles, I caufed a heap of ftones, or earn as it is 
called by the people of the country, to be raffed in a cir- 
cular figitre fix feet high, at the higheft point of the ridgp 
of , the hill, which is to the Weft of it, as a fignal to be 
obferved from the feveral,, angles of the polygon, and as 
a means of coma^es^iog the^ two ftations of the obferva^ 
tory by a fimalleP'nsithber of triangles. Another cam 
towards: . the. Bhftern end of the ridge of the hill was 

Y y y a , afterwards 
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aftcrtfar<!s fet up for the like piupofe. I propofecl to de-* 
terraine tlie diftance of the two earns by connediiig 
them by angles mitli a bafe, to be meafured in a level 
Ipot in the vale below the hill, and then to make tife of 
' the faid diftance as a fecondaiy bale for determining the 
lidcs of the polygon, and the diftance of the two ftations 
of the obfervatoi'y. Had the two earns been vilible from 
the twm ftations of the obfervatory, two triangles would 
have lufficed for connetfting the two ftations together* 
But, notwithftanding that this was not the calc, and that 
only the ttvo earns were viftble Irom one another, yet all 
the angles of thefc two triangles wein meafured by Mr. 
suRRow in the Ihllo wing method, iiiggeftcd by himfclf.. 
Be went with the theodolite to the neighbouring bill on 
the Southlide of Schehallien, fwhida runs parallel to it; 
and, by varying his fitnation, fbhnd a point whence the 
Weftem carn’mA Southern obforvirtoiy appeared l>y the 
fheoMite to 'bein one vertical plane, and removing the 
thet^diite'he planted- a polb':'tlier€.c d-h ■•like- manner he 
plgritkh another pole on the fanie hil},dn avertical plane 
'Southern- obfervatOry -and ©aftera ’■etmt . 'd'hen 

.ediftaiikd 'betv^e^ dtu's; dvidenr is 

^udf'-toitshppbffte arigfeyb#,ti4it'iebitfMned l:)etweenthe 
’Mtl-'^oing‘ tb'the''3^€.ft'-r<s';<>^,,he took, the angle 
i^ftfeiMhefwfeea the-'Eaft tf<s';»/i-andthe pole ipkinted on 
in^a-lihewkhi the>Sdi#hern-Q-hfefvato 

" ^'ih < the ..angle be- 
tWefeir ra^-’- Sail;' '^hd •■- '•S©n;them»0fefein''atS3(ry . - ' .jAijtd 

iS^y-l^ok the -angle co,n-. 

^ tamed 
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tamed between the Weftern cfim and the jpole placed on 
theoppofite hill in a line with the Eaft cam and Southern 
ipbfervatory? which is the fame with the angle contained 
between the Weftern earn and Southern obfervatory. 
Thus were the three angles found of the triangle made 
by the Southern obfervatory and two earns.- In the like 
manner were the angles of the triangle made by the 
Northern obfervatory and t\yo earns found afterwards. 
And, as a proof that the angles of the two triangles were 
rightly determined^ their fum in the fiifo cafe differed 
from I So" by little more than two minutes f and in t|ie 
fepond cafe by only half a minute.. 

Notwithftanding the advantages which attended this 
method of finding the diftance of the two fiations of the 
obfervatory^ I thought it pipper to make ufe alfo of the 
other method of doing the fame thing, by a fmall nt-inir 
her of triangles carried direftly tjerofs the hill^ th^^^^ 
it expedient, in a matter of fuck coiiicguepcej fo rely on 
no fingle operation*,, but, as far as gojfiible,. to confiriii 
every dedu^^ipn by another found hh independent 
manner. I had caufed two poles to be fet as far up the 
hill of Schehalfien as they could be placed; one n^ear 
the. We,fte.Fn,, and the other the Eaftem, .gS; ,tjhe^ 
could he, fo: as to be vifible from the Sonthqt^i|l,?lii|:)j9i pf 
the jobfdt^^tory, ; ;;alfo. two jip li^p. r viffole 

from) the, :iI^piflyoM^fy§foxyi. yery .near 

the.. Eafi 

the WefternpioifsOf vifible from the^fioptlx 

.obfervatory,; the folhin, th^y 

.part, although it grew wider hoth to the Weft 
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■Eaft, but much more towards the latter. With thefe 
four poles, the Euft earn., and the two ftations of the ob- 
iervatory, five triangles were formed, conncwihng the two- 
itatioiisof the oblervato!*y,the relative f toaf 5 (Vi! of which 
to each other would he determined as loon ;i;. bu; length 
of any one o-f the Tides of thefe triangles w ws known, 
either hy comparing it with a hale meal tired in tiic valley 
below, or with the tlirtance of the two earns fettled in 
that manner. 

I had got fufficient ohfervations of zenith, di flanccs of 
ftars with the fedlor on the South, fule of the bill by the 
I5tli of Augutf ; i preparcti therefoi'e for removing the 
obfervatory and inttriiments to the new Ihition on, the 
North fide. This was a work of great labour and dif-» 
ficiilty, as every thing evas carried over the ridg'c of the 
hill on men’s llioulders, and Tome of the packages were 
very weighty; it employed the labour of tw'clvc men for 
a week, and was eompleated on the 26th. A large level 
area had been cut away, with great labour, here, in the 
fide of the hill, for receiving the obfervatory, as had be- 
fore been done on the South fide of the hill. A new bO’^ 
alfo ereded, and planes for holding the c|ua- 
thunt and. tranfit inftrument, as before, adjoining to the 
■obfervatory. 

The badnefs of the weather prevented me from bc- 
iginning my obfervations with the fedor till the 4th of 
^eptieinber; but, that being a deaf night^^I had a fair op- 
potninit^ ttf pubjihg m of bringing 

fhedhftMfohlit''iAtocthe,^foeiMian!, by the, tranfits of the 

ilars 
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flats' acrofs tlie plane of the fe<flor, which was mentioned 
before. The fcdlor being put up with its plane facing 
the Weft, and fet near the meridian by the variation.' 
compafs, allowing for the variation, I found, by the 
tranfit of o Draconis, on the North fide of the zenith, 
compared with thofe of / and 9 Cygni on the South 
fide,, that the inftrument deviated 494 minutes to the 
Weft of the South in azimuth; which being correded, 
by turning the inftrument about on its vertical axis, 
towards the Eaft, by the help of the divifions on the azi- 
mifth circle; 1 then found, by the tranfit of >3 Cephei, 
on the Noith fide of the zenith compared with that of 
n Cygni on the South fide, that the inftrument deviated 
feven minutes to the Eaft of the South in azimuth, which 
1 correded accordingly. And fo near was it brought to 
the meridian in this manner, that by the moft exad com- 
parifon of the tranfits of feveral ftars on the 7th and 8tli 
inftant, it appeared to be only two minutes out of the 
meridian, and that to the Eaft of the South ; which fmall 
error I alfo attempted to corred; but the inftrument 
refted one minute out of the pofition which- 1 intended 
to give it, owing to the difficulty of turning it about to 
filch great nicety, and fb I let it remain. 

It was indeed a moft fcatunate circumftance, that I thus 
got the inftrument fo near the meridian by the very firft 
night’s obfervations j thofe of September 4th ; for the bad- 
nefs of the weather.inthe day prevented me from getting a 
meridian line by theSuh tillthe 1 5 th. Had I therefore been 
obliged towait for fetting die iuftrumeiitright by the Sun; 

I fliould. 
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I iliould iiave loH: four gooddays ol>fcrvat 5 ons, whtclwvcrb 
two-tliirds of tliofc I took on tliis fide of the hiU ’ivltli tlic 
plane of tlic inllrumcnt turned to the Weft, and loecii re- 
tarded near three weeks in niy ohfervations ; and, as the 
«.)pportuuities of weather fit for ohferving at all were hut 
very rare, I might have been thcreliy thrown hack into 
the winter, and defeated of making I'o complete a fet of 
ohfervations on the North fide of the hill as I had got 
on the South fide, whofe correfpondcncc rvottld thereby 
have been rendered lets perfedt. I had the fatisfadfion, 
however, when I drew the meridian line on the floor of 
the obfervatory by the equal altitudes of the Sun taken, 
on the 1 5th, to find it agree pcrfedtly, even to the fame 
minute, with the pofition of the inftrument, as deter- 
mined by the tranfits of the ftars. But no one udll doulit 
of the fuperior eafe and readiuefs afforded by the latter 
method, in .preference to the other. 

On the 20 th of September I compleated the obferva- 
tions with the plane of the fedfor turned to the Weft, 
having obferved 32 ftars, and taken 68 ohfervations in 
all. On the a ad, I turned it about with tlie filaiie to face 
the Eaft, an^ fet it again in the meridian, ptitting it 
parallel to its former pofition, by meafis < 5 ^ the meridian 
line fecured by marks made on picquets let into the 
grpiindperpendiailajly below the plane of the inftrument, 
^'Ipfe ft was turned. Between this time and the a4thof 
O|tober^i ohfer^ 37 ftars, ’took: 160 obfervatiohs 
in ail, with feie plane of the iiifeimmeht facing the eftft.; 



C SI9 1 

and thus I compleated my whole feries of obfervations 
with the fedlor, having obfeiwed 43 dilferent itars in all, 
on both fixlcs of the hill, and taken 337 obfervations. 

As a few obfervations, taken with ib excellent an in- 
ftrnment as this zenith fehtor, would have been fufficient 
to determine the apparent difference of latitude of the 
two ftations of the obfervatory, to a fecoiid or two; I 
am apprehenfive I may he thought by many to have 
multiplied obfervations iinneccffarily. Hov/ever that 
may be, I apprehend, that doubling the obfervations 
ill each ftation of the obfervatory, by taking them with 
the plane of the inftrument alternately facing the Eaft 
and Weft, will be allow''ed to be a proper ftep, as the 
line of collimation of the inftrument is hereby feparatcly 
determined at each ftation, and thereby all danger of any 
alteration happening in the fame, in its removal from one 
iide of the hill to the other, is intirely obviated. I had, 
indeed, all the reafon in the world to think, that the 
fedlor was carried from one ftation to the other without 
the leaft accident; but ftill it was xiroper to guard againft 
w'h at was poiftbic to happen. 

But I had rcafbns alfo for multiplying the obfervations 
made in the lame poiition of the inftrument. It was im- 
portant to deraonftratc the exadtnefs of the inftrument 
from the near .agreement <)f a number of obfervations 
taken with it, as its excellence was not to be intirely pre- 
fumed, iiiilefs this proof could be ftiewni m its favour. B e- 
lides, it might be cxpe^e'd, that fome unfteadinefs or warp- 
f VoL. TAW." ‘ ' "2 z z ' ‘ 
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ing of.thexyooden ftandonwhich itwas fupiwited, migiit 
afFeftthe accuracy of the obfervations; orthcre riiiglitbe 
Variable and difeordant refrac5tk)ns,e\'cu neai-tlic zeiritb, 
on tlic fide of lb Ifeep a hill, more than arc Ibund in 
lower litiiations. Add to this, that wheit I began my ob-*. 
fervations on the Sonth lide of th.e hill, having a }>rolpe(Sf 
of bad weather before me, and not knowing how few ob- 
fervations I might be able to get on cither fide of the 
hill, I thought it prudent to endeavour to obferve mofi 
of the 'ftars in the Britilli catalogue, w'hich came within 
the reach of the initrnraent, that J might l)c lure of beiiu*- 
provided with obfervations of foitie at lealt of the fame 
ftars, which I might afterwards obferve w lien I fliotdd 
be removed tq the North fide of the hill; where, after 
an interval of perhaps fome riionths, many liars, tliat 
bibfore pafled the meridian in the night, would pafs it in 
the day, and confequently be either invilible through 
the telefcope of the fcdlorj or more precarious of being 

feeni' ; ■ ■ , ■ ■ 

Although ameridian line liadbeen found by the tran fit 
inftmment at the South obferVatory, whereby the re- 
lative 'fituatioh of 'the, twO’ ftat'ions' af.the'Obfervatory, ■ as 
well as of the other points of the hiilj'with i?elpe£l to the 
meridian, might be determined ; yet 1 judged it would be 
more fatisfadlory to confirm this by another meridian 
biaedrawn at the Northern obfervatory. This I found, 
ass lihid'jdohe , the i formeryi ibyi fetting ihe tranfit inftru- 
meml:d<agt€fety?ith:fhq. polei#arat'the’GOMjyiitcd time of 
iti ;paifihgithe'meridiah,fan4<e»firmed it by ; comparing 
, 1 ■' c: V V ' the 
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the difFerence of the traiifits of the pole-ftar and of a Pe- 
gafi, a Aiidromedse, and Pegafi, with their dilierence 
of right afceniion, in the fame manner by which I had 
put the fedlor in the plane of the meridian, and found it 
to agree with the former meridian line within two roi^ 
nutes. ’ 

It remains to give an account of the manner in which 
the two bafes were meafured; one in a level fpot at the 
foot of the hill, to the Southward; and the othet at tho 
diftance of about miles from the hill to the North- 
wett, in the plain of Ranneck. I caufed two mea- 
furing poles to be made of llrait-grained weil-feafoned 
fir, in the form of fquarc tubes, 3 inches fquare and ii 6 - 
feet long, and ftrengthened with fquare pieces within- 
fide at feveral diftaiices. Thefe were careful.] y compared 
with the brafsftandard made by Mr. bird, the fame which 
was ufed in the meafure of the degree at Penfylvania^ im- 
mediately -before they were applied to the meafure of the 
bafes, and the height of the thermometer noted at the 
time, in order to make allowance for the expanfion or eon- 
t ra£lion of the brafs ftandard by heat or cold . F our wooden 
Hands were provided for fupporting the x^oles ; each hav- 
ing a. triangular bafe with, three iron fpikes beneath, at 
each of the angles . An upright pole, fix feet high, role 
from the middle of one fide of the triangle, and two fiiort: 
braces .were' joined. to. it fnoim thelfwo'" ends of this.' fide,, 
and a long Rant pofo fromtlhebpp.ofite angle. Two Hiding: 
arin^ -were put; upoM the pole, capable of being' 

raifed or'.depEefred5..s«n^ jahovaand the .oth'er ■,b,aI;QiW..fhe 
• Z z z .3 ■ ; place 
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place wliere tlie flant pole wa,8 fallencd to the iipri'ght 
pole, for fiippoiting the mcafuring ik)1cs at aconveoicnt 
Height above the groiuid, hi nicafiiring the balcjoncend 
of a j)olc was fupported on oncof tbcltands, aiultbeother 
end bn atiothci- Hand ; aiid it was let horizontai by ineans 
of a fpirif level laid on it about the mideiic, and by raiJ'-, 
ing or depreffing the arm on which it relied at one or 
the Other end. The other pole was then, in like rnaa- 
ncffl'npportcd on the two other Hands truly level, and. 
in the fame vertical piaiie with the former pole, namely, 
that of the intended bafe, without regarding whether 
they weye exactly of the lame height, and with feme 
Ihiall horizontal interval between tlieir ends, lliis in- 
terval was meafured by laying one leg of a brafs redan- 
gM; which was divided into inches and tentiis, along one 
poMi, while the other, or vertical leg, toiicheyl the end of 
the- other pole: for it was not thought advifeablc, to 
briH|; theends of the poles to touch exadfly, would 
ha^[^ takpii up a great deal of time, and might have en- 
dafi^efeH the altering the poHtionof the liindennQft jiolc, 
if it&6uld phance any Hiock Hy laying down 

the‘l6rl;^(^:ftpole. ' It is eyidenHtl^aat the inches andfeiitHs 
giveh /hy the'divijlions" of. the l)rafs,;?:es5l:apglerM‘e to, lie 
addpH into one fumtogether\yitJ). the poles, in coniputing- 
fhefengthof the bale. When the foremoft pole was truly 
placed, and the Miterval between them had been mea- 

fi^e pCthe, bra;fe re«Hangie,the hlnd- 

, 1 " ' ’ ' ’ ’* ' . on 
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on tliem, friiiy level, and in the true direcShon of the bafe, 
111 order to fet the poles continually in the proper direc- 
tion of the bafe, the' following method "was iifed. The 
theodolite was firft fet up at one end of the bafe, and an 
upright pole at the other, and another in the middle,, and 
a third Was from time to time advanced to a little diftanq? ; 
forward ; and the mcafuring poles were fometimes placedi ■ 
in the proper direftion by the eye, looking along , the 
lengths of both poles together to the upright pole before 
them, and fometimes by the help of the theodolite. . In. 
this manner, about the middle of September, a bafe was i 
meafured by Mr. burrow and Mr. menzies of .3013 
feet, in the valley at the foot of the hill to the South- 
weft; but not fo acturately as this niethod is caj)able of, 
owing to the ftands being very unfteady, through the 
loofeiiefs of the fpikes in the feet and other faults, during, 
the meafuring the firft quarter of the bafe, though they' 
were mended before the menfuration of the f ernaindei: 
of it. The menfuration of aiiother bafe of tfie length 
of 5897 feet, in the meadow of Raniiock, about 2j,miieR 
to the South-weft of the centre of the hill, which I at-, 
tended myfelf, was performed with the greateft accu- 
racy,- according to the fame method, on the loth, i ith, 
and 1 2th of Odtober, with new ftands, more fubftantial 
and firm than the former. 

The extreme badneft of the Weaker no lefs retarded, , 
the operations ' Of the ‘ fiifvey than the celeftial obfer- 
vatiOns; ' for thfefe was; aihiott cdrtftant rain, mift, or 
high wide!, to ohftrudi the'ufefo’f the theodolite ; indeed 

all 
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all tlie people of tlic country agreed, it was tlic worft 
fcafon that had ever been known. So that it was not tiJl 
the aothof 06i.ol)cr that the fe<^fions had i)ceii earned 
all round the hill. IN or would this work luux; bceui'o 
much forwarded as it was, luul it not been i'or the u(c of 
an additional theodolite of the funic conlfrudion, and by 
the fame maker, as the former, whit:h. was lent me, upon 
my reqiieft, by the right honourable james stuart 
MACKENZIE, lord piivy fcal for Scotland; wlio, hav- 
ing long cultivated a dilhnguidied tailc for allronomy, 
was jileafed to honour the experiment of attraction with 
every affiftance, whicii his intereit or rcconunendation 
could procure. 1 am particularly to acknowledge the fa- 
vopr he conferred upon me by introducing me to the ac- 
quaintance of Sir ROBERT MENZlES, baronet, bis brother- 
in-law, a gentleman converllmt in niatiiematical and phi- 
lofophical learning, who honoured me with his friend- 
Ihip during my refidence in the country ; anil, bcdiilcs; 
many perfonal civilities fliewnto myfelf, rendered many 
material affiftances to the main purpofe of carrying on the 
experiment. It is with plcidure alfo, that 1 acknowledge 
the aviiities, of ad, thp ne,xgid>ouring^,g^n|lymen^ 
often paidme vifits ontiliehUl, anti gpYepef:he fulled con- 
viction that their country is with juftice celebrated hir its 
hofpitality and attention to ftrangers. I was honoured 
ajlo bjwdfits from many IcaniGil gentlemen who came 
.from W,g|e|it didan.cek lord privy feal, 

Dr,: wii^pN^jprp4,C9|5^^ d 

, , ■ ' ion, 
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fon, and Dr. reid, profcflbrof moral philofopliy, and Mr. 
ANDERSON, profeffor of natural pliilofophy, alfoat Glas- 
gow, lord polwarth, Mr. ramsay, profd'ror of natu- 
ral hiftory at Eclinburgli, Mr. Commiffioner menzies of 
the Cuftoms at Eclinburgli, Mr. Copland and Mr. play- 
fore, of the nniverfity of Aberdeen, the rev. Mr. brice,, 
and my efteemed friend Col. roy, who had been my 
companion in the journey as far as Edinburgh. So great 
a noife had the attempt of this uncommon experirhent 
made in the country, and fo many friends did it meet 
ivith interefted in the fuccefs of it ! 

The ufe of the two theodolites at once, as mehtioned 
above, much forwarded the compleating of tjie fedtions 
all the month of Oidtober; Mr. menzies obferving the 
bearings at one ftation with one theodolite, while Mr.. 
BURROW obfen^ed the altitudes or depreffions with the 
other theodolite at the other ftation; and. the la- 
bourer, who tifed to plant the poles in the hill, taking- 
only one pole with him, and fixing it up at one place to 
be obferved at both theodolites, and then removing it to 
the next ftation for the like purpofe. Notwithftanding 
which, the weather grew at length fo bad, by the early 
coming in of froft and fnow in the beginning of No- 
vember, when the furvey was near comjpleated, as to ren- 
der it iitijpoflible to do BnyThirig more that feafo It 
became thefefdfe lifoeifafyTo ’fihifli this aftronomical 
campaign, leaving. fee- titebdolik^^ fee cafe of Mr. men-. 
ziE^pto cdniplefo 'Miitfetud'feMamed' fo be' dbrie 'thei 
next feafon. 


I hav®' 
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I have thus defcribed the plan which was adopted for 
the operations on SchchaUicn, and the niauiicr in which 
it was carried into execution; it only rcir.ains to |»ive the 
refult of computations made upon thole operatii>ns for 
deducing the ettedi: of the atti’adlion of the mountain. 
The operations themfelvcs at large iliali be communi- 
cated another opportunity. 

I had catifed the arch of the fcdlor to he divided by 
fine points, according to a new and arbitrary diviiion 
adapted to the method of cx)iitiiUKil l>iiedtiom One- 
eighth part of the radius of the iuilrument was found 
by three bifedtions, and applied as a dionl to the arch 
frona fhe niiddle on each fide, iutcrccj[>ting each way 

9 ^ 9 V 9 ^ 7 » Thefc f])aces wore cadi divided l>y paints 
into i il'^ parts, by continual bifedfion ; llierefore one di- 

ylfion will contain 3 2 1 ,r, 6 1 8 54. Hence the number of 
idfpfees pkI minutes anfwering to any number of <livi~ 
. fions may eafily he found. T wei ity-four additional parts 
vyerp .ahaJ'et off taken from the former, and added at the 
;0i,“2<!8th. divifion on each to^filLup the whole extent 

;,pf^tll^?,a^«hy^whidh^dhu»;cooti,fte<l nf :i:5a''div'ifiaus: on 
each: fniemf ;the c^mh'edrs^intw^ an angle of 


’\P'. . * 

'8, ^'p 37,4, which was there f<rre the greateft angle the 
inftrampnt was callable of mcaiuring. To find the value 
pT me parts or the niicrpmeteji: in ieconds, I mealured the 



/i. 


from 
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fi’onl o ' to 12B on each I'idc of the middle or point 
marked o iip4}D the arch. By a mean of ail thcfc mea- 

/ // 

fares, one divinon of tlic arch or 3 21,562 came Out 
equal to four revolutions and 34,8272 i>arts of the mi- 
crometer, 41 of wiiich make one revolution; and there- 

// 

fore one part is apjal to 1,0137545, and 41 or one rc- 

// 

voliitionis equal 0)41,5639345. Plence the value of any 
number of revolutions and parts of the micrometer may 
be eafily found. At all obiervationvS of tlie fame liar, 
v/hether on the North or South fide of the lull, I brouglit 
the fame point of the arch, namely, that which agreed 
neareft with the zenith diftance of the liar, under the 
plumb-line, lb that the difference of tlie apparent zenith 
diilances of the fame liar on contrary lldes of the hill is 
given in parts of the micrometer, and has no reference 
to the diviiions of the inllrument, whether they be erjuai 
ortmequal; and, the parts of the micrometer ferew being 
perfe£lly equal, as I had formerly fatisfied myfclf by mea- 
furing the interval of two given points on the arch with 
different parts of the lerew, that difference of apparent 
zenith dillanccs may be perfcilly relied on, as far as de- 
pends upon the inllrument, provided the bifc£lion of the 
liar by the wire in the telefcopc, and that of the point 
on the arch by the plumb-line, were accurately per- 
formed. As tlie pique of tlic inflriiment was placed both 
iilaft and Well, at both ffcations of the obferyatory, the 
tlifferenceofthe latitude of the two ftatioms maybe found 
VoL. LXV. 4 A 


as 
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US' well fi’om the obfervations made in one I'olitio-t ct'thc 
inllrmncot as the other. If the inlirunuait bad 
no chano-c l>y bcin;* rarried over tin- bill, that is to I'Lv, 
if the line of coiliinatiou was not aliarcd titcrcl)\ , tlie re- 
iiilts .flunild c'orae out equally true from the oblervatior.s 
talvcji in both pofitions of the iulirumcnt. On the eoii- 
trar)', if the line of eollinvation Humid, l>y any means, 
hat’c fuifered any alteration between the ohl'ervafions 
made at the two ftations, this would evade tlic dillcrc jieo 
of latitude to ai>pcar too linall, by th,eohJervatior„s nv.ule 
iji one poiitioii ot tJic inltrunient, hy the (|uaiititv o: Jl-e 
j^itei atum, and as much too ^I’eut, in the other politian 
of the imtrament. But ihll the mean between the two 
refults, deduced from tiic ohfervations taken in the tv.o 
tllfferent pofitk)ns of the inrtriiment, would give the true 
difterence of latitude; and that e<jually, whetWi* the Hite 
of coilimation haul fuflered any change or not. 'rhere- 
fort this will he the heft method of comparing the of)- 
fcrvations together, and 1 fiiall take a mean of 3l tlie re- 
fults, tlcdtieed fiom the olilcrvations taken in catii poti- 
tidm fepaiyttely, an a mean of 

fht^e'.MieaniS'for.the trate diffpiieji jee ,of latitude^. By finyie 
■obfervations of ten ftars;, GaffiepJai, and 

, h ’Ij 395 43 ? 4^>5 «tnd 53 Draconis, made on boili fides 
hf the hill, with the plane of the feaor feeins)- the Weii- 


tlie tables* annexed to^ my ohekk 

;pns maadarttbRb)dmfemtOry)rtk^ 

ference 
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ference of latitude between the two ftatioiis of the obfer- 
vatoiy, conics out _54!'77 54?®? 5554) 55)®? 55?®? 

H Jt if if 

53,2, 54,0, 54,3, 53,T, rcfpedliv'ely ; the mean of all 

n 

which is 54,2; the grcatcil; diiiereiice of any onerefiilt 
from the mean being only 1" . In like manner, by fmgic 
obfervations of as many hais; viz. (S and a GafRepeie; 

£ Urfae majoris; /?, 39, 46, o, 49, and 53, Draconis; and 
• ^ 3 Cygni ; made on both lidcs of the hill, with the plane 
of the fc£lor facing the Eaft; after making all the al- 
lowances as before, the apparent difference of latitude 

’ ' * 

■// // // if a if if 

comes out 54,5, 52,3, 56,8, 53)5) 54)5) 57)2) 56,1, 

ii if a 

55)3) 54)t) 55)1) rcfpedively ; the mean of all which 
is 55'h the greateft difference of any one refult from. th,e 

a I 

mean being 2!'. The two means 54,2 and 55,0 differ 

if ^ 'a 

only Oi,8, wdiich ffiould argue only an alteration of 0,4 
in the line of colliiffation ; but this is too fmall a quan- 
tity to he depended on ; and therefore it is moff probable, 
that the ftate of the inftrument remained iinviaied. 
However, whether it did or no, the mean of thc tffo 

nteans,c)r,54,6, is to be efteeAic,4 the^app^rent difference 
of hititufi^'h^tw^OP thie:t\ji^O;ftation^ obfei-yatory, 

; and, whep qqinpii^ed with f 3^ flilierepce of latitude ■wbicb 
ffiould ^r€i,plt'. ffiioiB 'ib^; t-rigPPoitietrical meailires, .wiff 
..give the- fiup of :the'|y^Pv®ohttary attraffions of .t'hejffl'h 
•cc ' ' ' 4 A 2 ■■ it 
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It miift be bwneclj that this point will be fettled with 
rather more certainty when all the obicivations made 
with the fcchor, which exccc:! 300, Ihall have been cont- 
piited; but, as from the agreement of theic ixiuUs toge- 
ther, as well as from the fmall dilFcrciKCs that are nfuaHy 
foiuid in obfervations ma<le within a few days <d' one 
another, one may prefiirac, that thcrchilt from the whole 
wilf 'hht differ materially from that dednc'ed above from 
4d‘bhferVatidns, I thought 1 had better take this oppor- 
tiihity of gratifying the impatience t)f the Society in pre*- 
fciiting them with tlicfe my iirft comptitations before 
tlieir fummer recefs, than delay giving them any' account 
at all of this experiment, till 1 had leifurc to complete the 
whole of my calculatioiis. 

“I am now' to fliew, what the diftance is fjetween the 
parallels of latitude pafling through the two ilutions t\f 
tiiie bbfervatory in feet, according to the trinogomctrical 
rhehfufatioh ; and thence, wlitit the difference of latittid'e 
ought tp have been, if the hill had been away, or luul 
e:t«ipited no lendbie attradlion. This depends on the enu 
feveral '-.i;.',, /. . 

. ) (The length: of.the.hafe m^eajhwedm^thc' meadow 
ofRannoch was 5897,1,19. feet, according to the ihitc 
of. the brals llandard when the thermometer was at 
4q?;l |but, to reduce it to anfwer to the ftate of the brafs 
ftandard'in the heat of 62% we miift fubtraif 16,721 
; ws'-ftonM alfe»frihtra6bi"fertlaee,.o>^ for .the di- 
rninutipn- which fufferecl by wear, 

and there remains 5^8h,d^’’T'f^^"f6ftKe true lenetlr of 




t 5ST; 1 

tlic bfifc inR.annocliv Sec Pliil. li'ani. vol-LV Ill.^pr , 
4. and 3 


SLt;..! JI.A 4. V/ Jt. ^ ^ , , . ^ ^ ^ *. ■ 

i 6. 1-icncc, with the help of the angles taken 
v/itli the theodolite at the ends ol the hale in h.>PjiocJi, , 


rt' ns 


and at the Welt earn, the horizontal diftunce heiwecii 
the Ealt and Weft earns comes out 4047,4 teet. ^ Nearly 
the fame refult conies out from the bale mcaiuictl ()ii 
the South fide of the hill, though with lefs exadiicfs ; 
this, when all correftions arc made, is 3011,684 feet,, 
•whence the diftance of the two earns ftiould come out 
4058 feet, or about ten feet longer than reftilts fi-oni the 
bale in Rannoch. But I prefer the deduaion from the 
bafe in Rannoch as moft to be depended on. Hence, by 
the calculation of the two triangles formed by the two 
earns and the two ftations of thcoblcrvatory,the diftance. 
between the parallels of latitude palling through the two 
ftations comes out 4364,4 feet, ivhich, according to M.^ 

uouGU ER’st-ableof the length of adegree in this lat.itudeot , 

56” 40', at the rate of i o i ,64 Englilh leet to one fecond, 


anfwers to an arc of the meridian of 42,94. 1 ftc other 

ftalcs of triangles carried acrofs the hill, gives the lartic 
diftance of the parallels only 10 Icct lels, and coiife- 
qucutly the arc of the meridian only -f^th of a fecond 
left. Thus the cUfterence of latitiule found by the aftm-' 
nomical obfervations, come5 out greater than the clifleft 
eiiccot latitude anlwerihg fo the diftance ot the pat allelsj 

the former briii'g554A‘^e .latter o The; 


difference 14,6 .iS; to’be ,attpbut,e 4 to^ the fum o.f tlifttwo 
contrary attrafftions of the hill. 

The 
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'Hic :ittrac\i’.)n of the I*:!!, coniput'ai in a rnvi^^h man- 
uer, on iuppolition of it^ <k‘n!!tv i)cing equal to the mc;ui 
(lunJity of the earth, and the three t>f attradioii being in- 
vcrfcly us the fquarcs of tire tliilanecs^ eonws out about 
(iouble this. Whence it Ihouhl ihlUnr, that tlte dcislity t;f 
the hill is about halftlic mean deniity of the earth, but 
this point eaiHiot be properly Icttlcd till t lie Ihpire aud di- 
tneniions of the hill have been c.uleulutal from the fur- 
xey, and thence the atfradtiou of the hill, found from the 
cdlculatidii of feveral ieparate parts of it, into which it is 
to be divided, which will !>c a work of much time and 
labour; the reililt of whicli, will !>e communicated at 
ibme future oppoitunit)'. 

■ Having thus come to a happy end oihhis cxpcrimcitt, 
%vc may now confulcr feveral conlctiiienccs ilowing from 
it, tending- to illullratc ibme important (|uellions in na- 
tural philofophy. 

I- It appears from this cxiJcrimeut, that the menm- 

Mh bchehallien exerts a Icnlible attraction ; therefore, 
■from the rules of philoti)phiiliyi,';, we are to conclude, that 
bvery mountain, and indeed every particle of the earth, 
eHdhed hvith the fanie property, in pi-oportion toils 
fpiahtity of matter. 

2. The law of the variation of this Ibrcc, in the iii- 
vb’rhi rb/w of the feprarcs of tlte diltances,us laid down Ity 
^risAie NEWTON, is alfo confirmed by this ex|)crimeut. 

of the hill had been only to 
thaf Cf as the matter iii the hill’to that of tlte 
' by the near a])- 

I . ■ ■ proach 
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proach to its centre, tlic attradion tliereof rnoft have 
been wlioll y iufcnltblc. Jbit now, by only I'uppofmg the 
mean denfity oi' the canli to l;c double to that of the hill, 
which leems very probable from other cnird derations, 
the attradion of tlie hill will be reconciled to tlic nenc- 
ral law of the variation of attradion in the inv erle du- 
jdicatc ralio of the dilhinecs, as deduced by Sir Isaac 
NEWTON from the comparifon of the motion of the hea- 
venly bodies with the force of gravity at the furface of 
the earth ; and the analogy of nature will be prefervecl. 

3. Wc may now, therefore, be allowed to admit this 
law ; anti to acknowledge, that the mean denfity of the 
earth is at Icail double of that at the furface, and confe- 
qucntly, that the denfity of the internal parts of the earth 
is much greater than near the furface. Hence alfo, the 
whole quantity of -matter in the earth will be at lead as 
great again as if it had been all compofed of matter of 
the fame denfity with that at the furface; or will he 
about four or five times as great as if it were all com^ 
pofed of w^ater. The idea thus afforded 11s, from this 
experiment, of the ’great denfity of the internal parts of 
the earth, is totally contrary to the hypothefis of fome 
natiiralifts, w ho fuppofe the cavth to be only a great hol- 
low'' flicli of matter; fuppprtiiig itfelf from the property 
of an arch, with an immenfe vacuity in the midft of it- 
But, were that the cafe, the attradion of mountains, and 
even hnaller inequalities in tlic earth’s iurface, wmuld be 
very great, contrary to experiment, and w'oiikl alfed the- 
' ' ■ ' ' ■ " " ' ' " ' ' ^ mcafurcs 
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meafiires of the degrees of the meridian more than 
we find tlicy do; iiiid tlie variation of ;,;T;rvi; v in tiiticrent 
■latitudes in going from the c<ju;itor (u tiie jK-r.;:', as found 
hy pendulums, m'ouUI not he isear lo regular a.s it has 
been found by experiment to Ijc. 

4. The deiifity of the fiipcrfieial parts of tltc earth, 
being, however, fiifiieient to produce lcnfi.l>lc dcficitions 
in the plumb-lines of atlronomical infiruments, Aviil 
tlierehy caiiic apparent inequalities in the mciiliirations 
of dci/reCvS in the mcridiaii; and therefore it beextmes a 
matter of great iniportancc to eh ufc thole ])Iaces lor mea- 
furing degrees, where tlie irregular attradions of the ele- 
vated parts may be fniall, or in Ibme meafure (:om])cnfiiU: 
one anotlier; or elfe it will be necefiary to make allow- 
* ance for their clfcds, wdiich cannot hut 1)c a work of 
great difiiciilty, and perhaps liable to great uncertainty. 

After all, it is to be wiflied, that other experiments of 
the like kind with this were matle in various places, at- 
tended with different circiimftanccs. We feldom acquire 
full fatisfadion from a finglc experiment on any fuhjed. 
Sorhe may doubt, whether the denfity t)f the matter near 
the furface of the earth may not be Ihbjed to coiiiidera- 
ble variation.; though perhaps, taking large niaflcs toge- 
ther, the denfity may be more uniform than is commonly 
imagined, except in hills that have been volcanos, I’he 
mountain Schehallien, however, bears not any ajipear- 
ance of having ever been in that ftate ; it being extremely 
foiid and denfe, and feemingly compofed of an intire 
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rock. New ol)fcrvafior>s on the 

wouUi tend to procure us fatisluaioix in 

rvlnitevcr experiments oi''tbis kiiidl)c nracie 

it- he ahvavs n'alx fuliv remembered, that t be world r- > 

ad"=a toi tb firft i-:;isi-aao.T o„c I K'O :.,.n,cd .cul n 
the hoyai Sockty, fupijortcd by the iiiinuliecut^'-^ ^ 
gkorge the ti-iird. 


4B 


YoL. LXV, 
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Obfcrviitimv-i of .Siui's rtKuii; \vith tlic zenill) iccuir on the mountain 
SciicluilHcn, for diicovci'int*' iis iitiT.iidion, 
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Reluii: ot Obicrvations on the Soutii-i’.de ot bcheiuiliieu. 
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■S 



' " ' 


' 


Aug. 10 . 1 
N i 6 ,a -i 

I'S- 
17, .5 : 






i 

1 

« L,.' 





Aug, 10. 
S a A 4^4 

’ , 





^ :0 • ^ 

jzzN , 

July a 6 i 

N 394'' 

, , 1 ■ -j : 

',1 

; 1 

—4 


Aug. 4.,‘ 
'N'«g,j,o‘ 

•; 7 '.' ■ 

■ '* 9, .5 

' IS. 

31,9 

i 




V?' ' ' r„-i jv . 
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Id'uitof Obiervutiouson ClieWordi-fide of S c hell ai ire 1 1! | ; 

Names ot 
the Stars. 

'hhiir on 
bclhnh. 

L’uu!) of the Si-aor turnal I 
to ihc Weft. 

Limb ot the Seftor turned to the j 
Eaft. 1 

tfs Cailio- 

piai:. 

24S 

Sept. S. 

S 3.9,0 

IS- 

7 A 


k 

k 

oa. 2. 

>2.27,5; 

— 

J* 

^S >3 2 

5 - 

.6,8 5 

24. 

, 2,3 

1 


If 

iS 

S'pt. 7. 

8. 

SB’S 1 

19. 

30>3 


oa. 2. 
s 13,4 

s'- 

11,8 

9 ‘ 

IIjO 

24. 

7,2 



0 Ur fee 
Major. 

16N 





oa. 6. 

N 1.3,0 






7 

3IS 





oa. 14. 

N29,o 

■ ^S- 
2S>S 

18.; 

26,5 

22. 

2654 



B 

9N 





oa. 3. 

N 3 S.S 

4 - 

35,6 

15- 

30, Q 

? 7 * 

-no t 



15. 




08 :, 16. 

S 19,6 

22. 

22jO 






f 

loS 

n 

inS 





08 , 17. 

S 1.6,3 

.18. 

6,6 

22. 

6,9 




i Draconisi 

55N 

Sept. aOj 

N 37,6 ' 





22. . 
;I, 4 ^ 





S 

’ 45N 





06 :. 17. 
S 1.13,7 

23- 

i6,4 





n 

96N 

Sept. 7. ' 
S i/iSjO 

20. , 
iM 



oa. 23, 
S 1.12', 3 






0 

75^5 

Sept. 7* 

N i 7>3 

15 - 

i 7 tS 



oa. 7. 

N 28,8 

17. 

27,2 

23- 

20,1 




i 

. '4N' 

Sept. 15. 
N i. 29>5 



.i. 

oa. 23. 

N 1,39,9 






Sept. 18, 

, 73^6 

20. 









Y ’ ' 

: 9^8 

'i 39 

: 

i Sept* ^7. 

S36,'8> 

20. 

.38.9 



1 06 :. 3. 

:] S 25,4 



1 i'/ < ” , 

; 


4 ,S 


B 


1 ,,„ 


C--6:. ,17 
S i.iji 

j 23. 
J. 2,0 















[ 541 ] 

|Uciuk oi' Ublcrvatioiis on ttie North-iide of Schehdlien.] 


iSldmcs of 
the Stars 

1 

lAdi’i, on 
(iieliuiin 

Laiiil) iht; SihVUH* turned 
I'o die Well;. 

Liiiib of the Seftor turned to the 
, Eaft. 

14 Ccplifi 

4N 





oa. 9, 

N 2. 9', 8 






a I t 

8N 

Krpi:. 7. 

S a. 16,0 

18. 

11,7 

ao. 
IX, a: 


OlI. 3. 

S 1.35.6 

6. 

35.3 

9 - 

33.S 




c 

i 3^1 

Sent. 7. 

S 1.38,0 

8. 

37»3 



oa 3. 

« I-I 7 .S 

9 - 

iS.o 

23 - 

13.3 




■ 

jKM 



■ 


oa 3. 

S 1.30,6 

0 

26,S 

9 - 

25,5 

22. 

22,6 

23 

22,6 

^ 2 ^ 4 - 

23,4 

.'■-(.'[H: 8. 

N 1,7 

IS- 

3.8 

1 

■ 


■ 




1 Cidrio- 

J>ClLh 

27N 

Sept, 7. 

N 1.17,4 

' 13- 

ai,2 

IS- 

20,4 


oa. 3. 

N 1.39,0 

6. 

39.9: 

9 * 

2.0,0 




a 

a6N 

Sept. 7. 

S i.ayjO 

8. 

26,0 

IS- 

23.5 


oa. 3, 

S 1.4,5 

6. 

5.4 

9 - 

3.9 




S 

13N 

Sept 7. 

S 29,4 

8. 

28,1 

JS- 

20,4 


oa. 2. 
87,8 

3 - 

7,8 

9 - 

S.i 




7 :e 

8S 

Sept. 7, 

S;3.i8,7 

8. 

i8,S 

18.3 


3. 

N 1.38,0 

6. 

9 - 

40, s 

24 

2.4,6 



a 

aaN 

Sept* 7. 

S' 1 45^ 

8. 

i 13.^ 

13- 

in .7 

IS- 

”.’ 7 . 

oa. 3. 

1 N 6,9 

6. 

7,9 

9 - 





N. B. The figures fet down under the days of the 
month are the revolutions and parts of the micrometer^ ; 
by which the ftar is North or South of the divifionfhewn^ 
in the fecond column. The , revolution, though, not re*^ 
peatedj' is fuppof^d to continue the, fame -as in the firft 





'is“ T,o 137545 ? revolulion or 41 p:\it.s is 

= 4 13 5 6 3 9 3. 128 (.Uvifions of the arc have the chop! 

= hli of the radius. 

h 
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PRESENTS 

M A D E TO THE 

ROYAL SOCIETY 

In the YEAR 17745 

WITH 

Tlic NAMES of the DONORS. 


Doi'jors# 


Prcfcnts* 


OmlitCil:, 1774- 

DucticCroy,' M. <2c Vaugondy’s Map of tlie Soutliem 

Hcmirphere# 

y. lO.Mr.Hopcof AmfterJani. Traniaaions of the Harelcm Academy of 

Sciences, 14 . 8* 

E. Ac. of Sciences Paris, Memoires fox the Years 1760 and I'jTit 

z vol. 

Ahbc Rozkr. Journal, &c. PltyCque, for May, June, July, 

t774- ... 

John Strange, Efi|. F. R. S. Zanetti Statue d’Afeiepiade d Abano. 4 

‘ Difeorfi Eplftokri fopra i fuochi di Lorxa. 4° 

Coll. I’hyi; Jidinhuigh. Phantmcopceia, 1774. ^ 1“ 

The lion. C. J. Phipps, iu,w A Voyage towards the North Pole, in 1773. 

lami Mulf/avf, ff.R.S, _ . 

Siimuc! I lorfley, LL.D, Sec. R, S, Remarks on the Obfervations made in a late 

Voyage towards the North Pole. 4” 

J. B. Calp. tPAnft de Vilbifon, Apolbnii Sophifta toicon Homericum, 

2 vol. ^ 

W. Gerard do The leveUing Balance and Counter-balance, 

lol* 

. . M.rAM« Murks . TraitedeMechanique, 1774. 4 “ 

j?, Sainwl Wegg, Kfq.V.P,R.S. Three rare Birds, fome Fungus and Mo 
? ; I from Hudfoti’s Bay, with fome Account of 

them by Humphry Martin, Relident there. 

You,. UV, 4 C Donors. 


Not* I Of Miv Ifo|>c of Ainlkalaii!,, 
il* Acf of Scicaces* Paris# 
Abbe Rozkr# 
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tyyi. Donors. Prcfcnts. 

Pan j « William Hunter, M. D* F. K, S. Anatomy of tht Imimn gratia IJteras, 1774, 

' ^ ' ' All 

M, Portals Biippovt fur la mott tlu Skuu* Ic BJ'aire^ 

par la vaptair <lu Chaiboiu g'> 

M. fjiincheZs M, D, Exnwwn fur rappariiiiui dc iMaiudifVtiiericiuie 

cn luuopr* 

Lconiml Eulcri# Nomu ' rahuhr. Luiuu't/. Fetmp, 8« 

■ 15. M. Necker* IMetlio.’nVj IVlufeonun, per dalTc.s t^L\ 

Phy iiologiu Mufeonun per exaiucn annljii- 

cunn 8* 

Rklwd Twifs, F/q. F. R. S. A Snakc-ilonc imm Spain. 

' " aa, 'R* Ac. Sciences Paris. Connoiilancc des temps, pour 17 7^^ 

Ow. Saluil). Brcrcton, FlIpF.R.S. A Zoophyte, loiUKliii the Sea near Scarbo*^- 

roup;lu 

Alexander Hunter, M, D. F.R.vS. An engraving M' an ancicni Gold iUttg. 

Two new .Plates, with their drawings andde^ 


M* Aublet. 

Miidfon’s Bay Comu^ittcc* 


fcriptionu in Latin and French. 

Several dried Anhnui.i from lluiUbrds Bay* 

A piece of a Tree, Eight Jnehca dianuacri 
cut down by the ‘Beavers near HudlbiPa 

Bay. 


Jan* Matthew Raper, E% F. R. S* Dr. Brsidley^s Quadrant Obfervations, BIS. 

fob . 

' Dr. Bradley’s Tranfit Obfervatioua, MS. ibl* 

Thefe arc copies by the late Gael Mou‘ir. 
Molmcux Shuldhaiii, Efq» An uncommon fiflr faked, , with a drawing <}£ 

it. 

^ , A Sea-cow^s Had, and Two. Foetus’ of that 

I ^ Anintiil, In Spkits* 

^ ’ Several CsipcrlmeSj.thc Balt ibr, Cod, In SpC' 


Capt.’Fymcaux* 


Jan*.. Fie|ro.Garanta*_ 
M.’de.&me.- 




A large Loon diver dried* 

A midlc^d Iidlrwinoit from the liland of 
Amilerdam in tltc South Seas. 

A new coiouring Subihmee, from^ditu>* 

^ A Print of Don G. Juan, F. R. S. 

Bxpofition des dilferens BJethoda d’adinlnif- 
trer ie Bf creure, &€. . i ; 8* 

^ MS. Differtatioippn. t^Ipfuto^^^ of the 
Signs from Urine, 




Doaoim 
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Pmwn. 

J'l, ili‘ ITi,n-nc. 

26. Alex. l)..lrpnplc, ECi.F.R.T,. 
I’ctur MuIUiwn. 

Feb. z. Jolin Hunter, F. P..S. 
g. Thomas Henry, F. R. S. 

16. Society of Antiquaries. 


aj. J, B. B. Groflen. 

Thomas Tyrvvhitt, Efq. F. R. S, 
March 3 . Samuel Vernon. 

q, John EHisi Efq. F. 11. S. 

M. de V-augondy. 

1 6 . Sir John Pringle, Bart. P. R. S, 
23 , Samuel Poart Simmons. 

Mr. Hope of Amllcrdam, 

Apr, 6. Richard Twifs, Efq. F. R. $. 
ay. Corntniffioners of Longitude. 
The Editor. 

Edward Jacob. 

H. Gibcltii, D. M. 

J. Muller. 

May 4. F.'O. F. Fonma. 


' PrefeutSs. 

MS, Ol»iemtion$ an a wlthcar a 

Fiaus of Forts in die Eaft Indie®, IJ I iinr] 

fol 

A new and complete Hiftory of' Efe, in 

6 V 0 I 9 , gr. 

A Preparation of tlie Gymnotus, or Elearical 
Ed, in Spirits. 

Experiments and Obfervafions on Six Sub^ 
jedls, Medicinal &:c. go* 

A Print of an ancient Piaure in Windfor 

. Caftle. 

An Hiftorical Defenption of tlic Print, by 
Sir Jofeph Aylofie, Bart. F. R. A. S. 4^ 
Recucii dcs Antlquites et Monumens Mar- 
fcillois* 4* 

The Canterbury Talcs of Chaucer, with an 
Elliiy, Notes, See. 4 vols, 8«“ 

Meteorological Obfervations, made at Mid- 
dictvich in Chcfliirc, MS* from *76^ to 
1 77 1, inclufivc. 

A Defeription of the Mangoikn .,aa#-of the 
Bread Fruit . 4® 

Memoire fur les pays de PAfie et de FAme- 
reque an S« S. 4® 

A Sepia, or Ink Fifli, preferred in Spirits. 
Element of Anatomy and the Animal Oeco- 
nomy. 8« 

Meraoircs of the Society of Sciences of Haer- 

lem,volXy. 

Travels to Portugal and Spain. 4* 

The Nautical Almanack for 1776. 8® 

The Probability of reaching,thc North Foie 
difcuflcd. 4” 

The Hillory of the Town and Port of Fe- 
verlliam in Kent, 8® 

Experiences et Obfervations fu'r dlfercnie® 
efpcccs d’Air. ' 8® 

Botanical Prints, N® IL fob 

Delle altezzc laromctriche faggio Analitico^ 

.0 

4 

4 C r Donors, 
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1775 , 


iS. 


June I. 
^5- 


FitHuitK* 

The Frtik nml BloUbini; of tlic Tiieoln'om;^ 
Cacao, in Two Jan? of S|fnii!,* 

Some Slices of Jalap from Floiklu 
l^obta* Maycii, Opera tnedim, foL 

A nice of the C>ymnotiri Mitvhliu.s in a 'jar 
of SpinU'. 

R. Lowtli, Bp. of 0*?Tonl, F.R.S. De facra Pocll Ifehra-’otunH Kdii^tniia. 


.Donors# 

Jolin Ellis, Ehp Ikll.S. 

Fcter CheJhnr. 

IJntvcrfity of Gotiingcn* 
John ihiuicr, F. II. S# 


L. Vife. Mahon, F. II. S. 
Abrah. I>’Aubant> 

Count deSalk, F# R.S» 

W* Bowyer and J. Nichols^ 


Confidenuions refpcvHtng Gokl Ci>in. 

The Works of Williuin Thoina.'^ Clcik ()t 
the Privy Council 1 549. go 

La facra BibHa, in Litippui. Homanfidra, foL 
Remarks ou a late Didertation on th.c Greek 
and Roman IV:font‘y, 

LikL Knilerus Dc veto ufu vciIkmuiu mo 

diorinn. 

Occafional Difeoii rfo in the Fo.wa! Nary, in 
S7? S9^ 


Dion is du Scjoui'i F. R. S#, 
John \Fjnn Baker# 

July <ff R. Acad. Stockholm. 


John Hamfon, F. R# S. 

M. Mcfficr. F. R. S, 
J.H.dc Magellan, RILS. 


Se1c<5l Difcourfcs mi tlie llVhvew Mouthy 
■ Sablntticu! Year, 

Ellai furksCometes ct\ general, 
Expcriipcuts in Agricukuic In r/jz am! 

1773. ^ 

Dc Geer* Mcnioire pmu* Fl'Hitoirc ties lim 
feds* tom. IV. 4* 

Novii Ada Regia Socicintis Sdemiarum Up- 
ralienlls. 4^ 

Swedif!^ Adhj, 'fwo N’uiid'Ji'w lor 1773? and 
Two Numbers for 1774* E* 

On Clock "-work and Millie^ tf 2 S 4 8''® 

Inllrud'hms fin* ks Maladk® 4|«c dctruti le 
Bdail* 4^'' 

Obfervatinnn IVfciCim?lc>gi(|U€i' faita k Ikkin* 
par F. Airfuit. 4® 

BcrcrJptiisii ik‘« Odants ct Sextants Aiigloiti. 

4" 


ER.-* 



ERRATA. 


Page Line . 

121. 3 . f rom til e 1 lottom, for 2 80° 2 7 o® 

251, 2. for has nw// have 

262. 22. for grafs and flics read gnats 

267. 2. for caves rwi eaves 

12. far when flic ftrctches maf and ftretclies 
328. 14. dek and 

34!. r. from the bottom, ySr fufS'icient read fuflicienh 
464. 19. for iuconveiiicncc read inconvenience 


AN 
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A N 

index 

TO THE 

SIXTY - FIFTH VOLUME 

OF THE 

PHILOSOPHICAL TRANSACTIONS, 


A,. 

4 It A N O, an extraordinary miimal in the waters of, p, 45, 46, Heat of tlicbatbs 

ilHao, ibid* 

cdbli'vatunis made clicrc upon iiiyrrh, in tlic year 1771, p. 408* SGQjl§/rfIj» 
jftr/A'ifmt birth, an account of an es:traordinary one, p. 311* See Birdi 
jiiU^ iTiiucnil^, a new one produced from pliofplioric fpar, p. 394. 
conjcflurcs concerning, p* 29, 

in ibe comity of York, average of deaths there for ten years, p*42S* Clirlfi 
toning:; auil burials for twenty years, p. 443, 444. 
jih\ rnu'tl, appanuui; for impregnating water with, dcfcriptlon of one, p* 59* See 
//br/rn-*«-^Air, an account of foithcr difeoveties in, p* 3B4. The vitriolic acid, the 
iiiinm!) and the vegetable add air, dlfooviTcd, p. 3S3. Vitriolic acid air how 
prodticrd, lldd. Vcgctulde acid air lu)w produced, p, 386* No fluid capable of con- 
lining r.limuu add air, ibid. Kinds of air forined by the nitrous add 'more numerous 
than all flic that ean be formed by die other adds,.- ibitb How prodaccci, p. 386, 
3K7. 'Vurintis mmh yitdd infoimmable air by the foregoing proccE', p*387* Air, 
ivc vr lia limes better rlnut common air, p. 387—389* How produced, p. 387. 
CovijoHua: ilwf the iiimius add is the bafis of comnion air, p. 389*394. Pure air pro- 
cured Irrnn a luiricry of materials, p. 390. Fked air a modilication ot the nitrous 
acid, Mil A pure rhfbhgiflkated air msiy be procured from earths of all denomina- 
1% p)z, Obftiwatioiw oa'^ir* p, 392, 393* Air produced from ore of lead and 
fpkitofaiitrcs p*39J» 
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I W E’ X. 


in'tlie Eafl Indies, an account of fome tliermometrical obfemtions 
jdiere, m lat* 25® 50^ N* dmingtlie year.. 17^.7, aaid -alfo^TOpg^a-Toyage; froni Ifa-» 
^drafs to England in tbe year 1774^ 'p. 202*— Natural ice feldom feen tliere, p, 252, 

PrognoiHcs derived from the bright Star, 1S2. 

Artputatmi above the knee, remarks and coniidenitions relative to the performance of it 
^ by the fingle circular incifion, p, 37s* -The maimer of operation, p. 373— 375, Rc- 
‘ inaiks oil amputation, and the hngle incifioa recommended, p. 375'— 377, 

Amjierdam^ Hie of, in the South Seas, account of a iniifical inllruraent brought frorn 

thence, p. 67, See Muftcal Infirument, Remarks on a larger fj'flein of reed pipes 

from thence, with phfervations on the aofe flute of Otaheite, p, 72.-— —Experiments 
on a new colouring fiibdance from thence, p. 91, See Cdourlng Suhjiance. 

See F'ohanos* - ^ , 

Anemomes, See Sea^Anemmties* 

Anemyjms in the thigh, concerning, p; 

and vegetables, experiments on, with regard to the ‘power of producuio heat, 

’ ,p. 446. 5 ee -ffi-ar. Animals, their power of generating cold, p. iia, 121, ^hrir 
|>ower limited, p. rat. Animals muft be deprived of life before they caifbe frozen, 
p. 452. On what their power of producing heat- depends, p. 4^3, 457. Aniinals’ 
itnperfea, allow of a confiderable variation in their infernal temperature, ibid. Tor- 
pidity of animals in winter, accounted for, ibid, . Animals and vegetables, in what 
they differ, p, 456. 

Animah influenced fay the approaching changes of -weather, p^ 246. 

Afatta,^ the concluding lines of his p. 186. He derives prognoftics from the 

pofitioii of the mooifs horns, p. 182, , ' 

Arqtm, beautiful marble found near Arqua, p. 3J. Relicks of Petrarch and Lawa ibid 
Femoral, adivifion of it into two trunks, p, 3,78. Etperlmenis upon a Dog,* 
p. 380—383. ^ 

A^motnical Ol^rvMims, See Lekeffer, OccultaAans, Schehailkn. 

pro;^fil for meafuring that of fome hillin this kingfom, by aflrpnomical 
nbfervadons, p. 495. An attempt of tWs. kind on the moantaih. Chimb<W9?o, p. 496, 
497- Why the obfervations wei-e infuffiefont to^ prove tiifeieaHty/ef an attraaion, 

1 ' f convenient places in fois kingdom for the trying fuch a cu- 

■nous experiment, p. 498, 499. — Account of fome obfervations made on the 

its attraction, p. 500. See ScbihaUm, 

m Ffancei remarkable for bafoltinc hills, 14.^16. to. »r. A city 

%rf: imilt on a giants cadfewayj p. 15, jfo . , ■ ; , ' . / 


.t, 




Sarhr, Sir Ro^ • W&o^&f forfee tfemonfot«**fofva«3ata$ niflifei^Aaalrii&ad 
Indies, m during, the year 1767, and alffi during a-' .«yage 

S . -f. ... / 
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His accQuat 


from Madrafs to England, an tlieyeari774, p. 202, AikhahaeL 
or the procefs of making icc in the Eaft Indies^ p, 252, See Icc, 

Barker^ Mr. Thomasg his extract of a regiEer of the barometer, thermometer, and rain, 
at Lyndon, in Rutland, for the year 1774, p. 195. Sqc 
B arometirr^ ihue of it at London, throughout the year 1774, p. 140—164* Influence 

of the winds upon, p. 175. State of it at Briflol for the year 1774, p. 194-— 

At Lyndon in Rutland, p. 199. - — - At Chiflehuril: in Kent, p. 294* — Sea anemonies 
commended to form one, p* 240, 245, 246. 

Bafakn. Two JBafaltine Hills in the Venetian State, p. 6. See RqJP> and JJmvoh, Their 
columns, the corneus ayftaUiJhtus prijmatlcus lateribm inordlnatis WalUril^ p* 7. Delcrip- 
tion of the columns, ibid* The hexagonal form chiefly pievaik in columns of bafakes, 
p, 10. Bafaliine groups generally have an affinity with the mafs of the Hill to which 
they belong, p. 10. BaGdtine columns of Monte Roflb bedded in a mafs of Granite, 
p* 10* Balaltine columns obferved near Auvergne, le Mont d’Or, and St. Alcon, ibkl. 
Columns of hlonte Roflb and San* Giovanni preferve a pofltioii nearly parallel, p. i r. 
The like parallelifm obferved in other groups., p, 19. Varieties of polition generally 
obfcrvable in the different groupt of the fame hill, p. 1 1. The horiaontal pofition not 
excluded, p. 12. Remarks on the bafaltes of Auvergne and Velay, p. ij— 16. Bafal- 
tine columns contained in the Wclffi Mountains, p. i6* Of the origin of bafaltiixe 
* columns, p. 17—46. Not produced by depofition from an aqueous fluid, p* 17* Not 
paraflticul bodies, p. 18. Form regular ftrata, p. ii, 12. 19, Arguments of their 
igneous origin, p. 420* No inflance of a CmUr in any bafaltine hill, p. 21. BafaL 
tine columns nrar GmMkr^^ p* 44. Near Mafon, ibid. Near San Giovanni Bla- 
none, ibid. The Bafaitinc columns of ii Saflb di fan Bialio, p* 419. Bafaltes en 
tables, P-421, 

Bats^ frequently found in a ftate of torpidity, p. 346. 

Bmn^ experiments on Its power of generating heat, p, 450 — 452. 
heat of 'a fwiirm, p.'Xaaf ■ 

general ffate of ' the weather thercy Rains caufe great floods there, p» tpG. 

Waters become putrid, and bring on the ibid* 

experiments on one, in an heated room, p- 489* , - ■ ' ^ 

Blr'ds^ "fcveral proofs of their torpidity, p. ^48-^j^a* , ^ 

Binh^ acephalous, an accomtof an extraordinary one, 3 11*, Anatomical 
of it, p- Obfervatbns thereon^'p- 
Bkdi^ Dr. Jofeph, his experiments afccfiaininf the fuppofed effed of boiling upon water, 
in difpofing it to freeze more readily^- p. 124* Bee Wkm% ^ ^ - 
Black ^Manin^ account of the, ’ p* 264* See Mfi* 

Bkgditt^ Dr. Charles, his experiments and dbfemtions in an heated room, p# lit. 484* 
Bodj^ animal, has a power of deflro|dng.hfiaj^^-p. ^ 

difpofes wat« 


VoLLXV, 
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SB^ 


a flijBI fifli qwciny diere^ P* , , , ■ , , , _ . 

chiiirea bom with Iktle or nonCj. hfiycJhc: ver- m^ch tliirjininicclj 

p. 315, 7i. An inflance agaiuil: iho common perfuafiou t{-uir brainbfs .children are 
remarkably brifk before they are Lorn, p. 317. 

, extradl o,f a meteorological journal kept there, for the year 1774, p. 194. See 

Meieorobglcal JournaL 

S in Derbyfliire, number of its iuhnbitaiits in the year 17 73, P* 3 ^^* 

. .Mr. James, his obfeiTations iipou, myrrh, madein Abjhinia, p. 408. See A/vrr/\ 

Buedm^i fpecies of, ' an extraordinary animal in the waters of Abano, p. 45, 46* Yau^ 
delli’s figure' of this animal, inaccurate, p. 46. 

.. Btigjlvorth^ in Derbyfhire, number of its- inhabitants in the year 1773, p. 326. 
i. BuJImL " See Wdghts and MeafureSn. , , , , 

■{ ‘Ceukr-Mris^ amountam inWdeSf prifrnatic bafaldne columns on the top, of, p. 47* 
r Calcutta, in the Eall Indies, natural ice, never difeovered there, p. 252. 

Cancer^ Prognoilics derived from Hars iir thatfconftellation, p. 182. 

Capful^ renaks, very fmall in children bom^vith little brain, p. 313. n, 
i ’Cafp^ ^xp'^nments on their power of refilling external cold, p. 122. 447 » 


. of the ancients, what, p, 41 1. 

t 'obfervhtions on its bill of mortality for the year ij;^73, p. 85* Healthy to a re- 

markable degree, ibid. Uncommon indances of longevity there^ ibid. Women live 
A longer than nlen, pb86. -No epidemic in it this year, ibid. Kemarks on inoculation 
b and the final! pox, p. 87^ Between the.agea of 15 and 30, more died of confumptiong 
‘ " ail other 'difeafes, ibid, ' Beaths,. ages, and conditions, p, 88, Difeafes of 

’ ' W&rfet hges, p; 89, Difeafes of different months, p. 90. General bill of marriages, 

• bapti {ms, -and burials, ibidf . * ‘ * 

; Children^ great towns fatal to,., p,^ 3^4. 

/idnlldcj ' toT^ifh of,‘ inUpper Auvergne, built on a giants caufeway§,. fc i 6 » 

4" Ae' mdm'ntai%'-an.^attem|^i to meafurO’ its attrsdlion by affroiiomieal bbfejrva^ 

^ 

m'DCirbyfhhe, number* ol*.|h;spnhrf»ii^tsmit^^ ' 

i‘ 0 Mrjohnt^ in Lancaihire, 1773,. with the.ffatc of 

:^liirtbs 'and deaths, pf43''r,*4j"^, . 


f&Mehurfl^ in 'Kent, hate of the thermometer „thero. for th^ year .1774, p. 294# 

p,.287,,'288« ‘ : 

ll^S&,!^^l^^vitions"dh p. 490. ' . ' ‘ ' 

'in ’.'thejter- 2773," ’ with theftate of 


, /W4 animus, of. 

out 

fbit/i |};C4<'Atxv :y.i ' ’ with* 


" 
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with foap and water, ibid. Experiments made thereon, p. 91^-93. Only of ufe in 
dying filk and wool, p. 93. No colours dye fo fpeedily, and few go farther, ibid. 
Of the rcfuious kind, and of affinity with annotta, ibid. 

Cmcntkns, vulcanic, difcovcred in the Venetian State in Italy, p. 5 . StQ Bafaltes. 
Conjldlations, influences aferibed to them by the ancients, p. 184. Whenee the opinion 
of their influence arofe, ibid. Why it docs not now prevail equally with the opinion 
of the moon’s influence, ibid. 

Cooper^ Dr, W. his account of an extraordinary acephalous birth, p. 311. See Birth. 
Cor 7 uJl 7 , Bin Janies, his account of the torpidity of fwaUows and martins, p. 

Torpidity. r 

vulcanic hills in the neighbotirhoood of, p, 34, ' ’ 

Crater. No inflancc of a Crater in any bafaltine hill, p, 21. - 

Curnic. Elaftic curve, imd Curve of Equable recefs, both conflruaed by the reaifica- 
tkui of the ElHpiis, pf • ' ■ - ■ ^ ^ ^ ^ 


: ‘ , I . ... ,, .. 

in Lancafliircj, furvey of iu inhabitants in the year 1773, with the fiate of birth® 
and deaths, p, 431, 7/. 

Bmths, proportion of to marriages in different places and at different periods, d. 328, 320. 

See Life. ''' ; 

^Derhwi^ Mr. his calculation of the proportion of male, to female births, p^ jja* 434. 
His calculation confirmed,^ p* 333. *49.5'. 

Dimmk^ il monte del,, a bafaitine hill in the Venetian State, p. 6. A topo^ra- 
phical vievv of it, Tab. 2. Situatipn of this caufeway, . p. 24, The bafaltine co- 
lumns of il monte del Diavolo, bedded in vulcanic fand, p. 12. See fTilh 

fldcmic. \ 

Abbc', his f^ond qn the. natural hiftory of the fea anemonies, p. 207. 
See Sea A'lmimiies. . , - 

Dipphfj^-Ncedk^ dcfciiption of a new one, p. 79/ Dipping-needles ill calculated, and a 
new one contrived, p. 80. , Deferiptionof it, p. 3 o, 8x. Its ufe and management, p. 8f, 
. 82* Dippingmcedles, to bc^ of ufe at fea, b<>w to be placed, jp. 8 ,, Method 9fTe||iig 

them at fea Inaccurate and untrue, p-Sa, 83. A conitatitpow^r'm this mftruraeptof 
fetting irpf in^ theproper pofitibn, keeping in i^t, or o'|( reffolring xtfelf to* It 'jn.cafe 
it has lofl: it,^ p- B3. By its double morioii, coiimepafts |h^,|plHng, pf the velfei, 'ibid. 
Method of examimng the, olffervatig^s^, by it, 

ft '84. ^ ^Qijcriea popcyrnlpg.yhi^.yapat^^ jjiid. '*7^, D|p|5|pg^^ , experiments 

on the, p. 129. pbfervations at Stromnefs, jfi the ifles of Orkney, p* In 

,pf refifling external cold, p- 448#^ 9^' ’ ’ 

2 Mei 0 
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tlie pro'cefs of making ke there, 252^ Sec '/a% . . : i 

EiUnhirgh and London, a comparifon of the heat of,^459r^ See iLvr/* .Comparative heat 
' of Mofeow and Edinburgh, p. 460. 

Eel^ electrical, an account of one, 103* Experiments and obfervations on onej, 94* Sec 
Gynmoius EleBricus^ 

EkBrldtj^ a fhock of, cannot be communicated by a chain, or where there is the kail in- 
terruption of continuity, p. 3, n , — To kill a whole plant by, 456, 

E*uaporation^ a powerful! frigorific caufe, but" not fuppofed fuUcient to keep the living 
‘ body ectohin air heated to a very great degree, p* . 492. , , , ; 

Enganean hills, chiefly formed of graiiltello^ p* 9. Their fituatlon, extent,, and external 
■-■--cl&raCfeS?^5* p* 53-^36. ' Few of them-confUl of common lava, p. 35* Particular ;de,- 
' ‘fdripflonS^ p* 38— 4x* An account of a curious giants caufe- 

’ way ^se#ly difeovered there, 418. Stt B^ijakes, 

and- obfervations in an' heated room, in* 465. 484, See Emm* 

' Expefimnis OH a 'new colouring fubftance from the ifland of Amilerdam in the. South 
Seas^^' Gohnrlng ' On the ■fuppofed eifeCl of, boiling upon 
tfl ^diiph^ to freeze more readily, 124* See — On the Dipping- 

ijeiedkrd:fc9^ See Eip^kg-Needk ^ — Od animal and vegetables, with refpedt to the power 
of producing heat, 446. See Heat* 

' Expedmenisi> wkh the ©re of lead and Spirit of nitre, 393. In an heated room, 463. 

^ ’ Ele8:rical, with the gymnotus eleClricus, 96^—101* 107, ioS» On a muiical infiru- 

ment broughtfrom-theifleof Amflerdaiih., in the SouthSea^, 67, Aflronomical, 309, &c# 

' ■ 'Onfeir^hemonks, 207,',&^::On|betorpedo,-i.- ■ 

' ■' ' i i'* * ^ , * ■ 

Pi**, 'S amuel, his' extradi of a me'teorologicat journal ’for the _ year 1774* kept at 
pi* ' 

’** y'^ 

' ''%Mal0s and mffis, ' nuifober'bom at 'differ^f ''placed dtfd .-al^'di"toe 3 rf;r| 5 mods, , ,333.. .435, 
Females more than males BaptBsed,' at fe 'Skpteh^ Briffbl, for 20 years, 332* Fewer 
than tn^es,' 435* ■ More 'livitig than' males, 335? 43 1» 43b* Longer-lived than 
' ^es, 43b* ^ . 

^ Pucker fever* ‘Bet BmgaL ’ ' ^ . 

. itss;eTO?m^n 0 P' 1 apmeow 4 ^<^^^ , .* a:. -, ,, • 

Iptind^^pited'tilkd j/'iounds 



quarry near Bulca> p, ^52. 

FiwrJug of water haftened by previous boiling. See PFaifr. 

Fr0g^ experiments on the variations of its, internal temperaturOj. p, 45 J’*' 

FraJI, Frofty days at London in the year 1774, p. 1 73. ' - ’ ' ' 

fruiis^ fevenil kinds, which generally cojiie to maturity nea^ Lon4o!i|, never ripcil hi th#5 
neighbourhood of Edinburgh, p. 45,6. Why, p. 460. , 


G. ‘ 

Galhfj, Se^ Weig/jts axiA Mea/ittes^ 

Gmgesy feafon and fuppofed caufe of the River’s Twellmg, p*, 206. 

Garden^ Dr. Alexander, hia account of the gyrnnotus ckaricus, or elearicaleel, p^ io^. 

Gjmmotus Ek^ricuSn' ^ 

Glams caufeways, an account of two difcovei^d In the Venetian State in Italy, &c. 
'See Bafdtss^ RoJJh^ Giants caiifeway in Ireland^’ its ' coldmm\^pproa^^ 

circular form, p. 7* Their width, ibid. The principal aggregate pelpe^icular to 
the horizon, ibld.-~-«Giants caufeway, or group of angular coldmns,, aw accoRUt df 
a curious one newly difeovered in the Euganean Hills, near Padua in Italy, p, , 41 8* 
Situated at Caftel Nuovo, bn the rock i? Sajh dl San Bla/ky ,S. W. “of iVIontW;.B:pi!b, 
ibid. The columns and rock compofed of a Ibrt of grey granite, common tq the 
Euganean hills, p* 419. Obfervadons bn cbluthnar cryilallkations, p. 4,19. 423^,. 
Glajs^ folTiI, found near Monte Nuovo, and in the Volcanos of the Andes, , p» 40. ; . 

Mr. Benjamin, his remarks and confiderations relative to the performance oC 
putation above the knee, by the lingle circular incifion, pv 3173. Sbb 
' On aneuryfms in the thigh, p- 37S. See J/agu^Jhs^ : , 

GrmuUy in many places intermixed with bafaltine and other vulcanic . hijk^ 14. 
None found in the vulcanic hills of the Vicentine and Veronefe diilridl, p. 25. 
Analogy between Granites and Vulcanic concretions, p. 41. Parallel ftrata of Granite 
nearthetop/of SrfGa'thardy 'p* 4a2» ^ 

Grafdtelhy an inferior kind of Granite,' which abounds in , fome parts of France and 
Italy, p. 9, The bulk of the Euganean hills principally confiils of it, Ibid. Jhe 
. ’ Gmmitello of MoUteRolTo contains common lava, p. 36. ^ Oj-bicular' and' 
form bf Granitello of the Euganean hills, P..40. , ,, ' 

■Gmmrd^ |ifv his.pdncipfe, t]j^t 

are adventitiom, refuted, p* 43. , ' ^ ' jj: w 

Gm-pimdtr, Air produced by its expMon, p. 

4 Sjimnanis JESeBrievsm .{.oj: 94 *,' Xel 

fickened by change of dimate, ibid. %;pt jin:_ y k^e, t^fe^exiseniMtifs'mad. 

While thrift Cf“* 

^ Ca«g 3 « Jtt o|^udMi9» 
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power of electrifying, and of killing its prey at a dillance, p. 9_J, 97* Defcriptioil of it, 
p. 96. The effects of its fhock compared with tliofe of artidcial eMridty, p, 96—- ioi« 
The gymnotus kills fmall fiflies, and fwaliows them, ibid. He kills a cat^hfh, but can- 
not fwailow it, ibid* Thofe hlhes killed by an emiffion ofcledrical fluid, ibid. A farther 
proof of it, p. 97, g$* Though apparently dead, they recover when removed into other 
w'ater, p. 98.. Fifii ffunned by a fmall cledtrical fliock recover in the fapie manner, 
Gymnotus Eledrlcus, an account of one, p. 102. Brought from Suri- 
nam, p. 102* 109. Particular defeription of it, p. 103, 107. Amphibious, p. io6* 
Its amazing poiver of giving an electrical fhock to any number of perfbns, p; 1O7. 
. Power ilronger when ffril caught, ibid. The fhock received by taking the fifh in both 
. hands, p. ^08. , Alfo by. touching it with one hand, and putting the other in the ivater 
oyer its body, ibid# .The fame effect on a Dumber of perfons joining h-uid?, and ai the 
extremities of the circle one touching the fifli, the other putting his hand in the -#arer 
over the body of it, ibid. Differs from the torpedo, ibid. The fliock of the gym- 
; notus tvholly eleChical, ibid. Comi|iiinicated by the fame conduCfors, and intercepted 
by the interpofKion of the fame original eleCfrics, p. 109. A freHi-water fifh, ibid. 
96. Without teeth, ibid. Mr. Bancrofts account of this animal not very particular, 
,fp|. ^ SleCtrical eels twenty feet long; , a fliock from them faid to caufe infiaut 

death, ibid, An account of one by Mr. Hunter, p. 395. 407. The organs which 

' produce the peculiar effeCt of the fifh uefciibed, p. 396, 399. Of the ffruCfure of thefc 
, organs, p. - 599,: 40 2. Of the nerves in this animal, p. 402. 404. Of its blood 
; vcffels, p. 404, 40_y. Explanation of plate I. fig. i. and 3. p. 40 Of plate II, 
p. 405, 406. Of plate III. %. IV. p. 406, 407. OfplateIV.%. j.p. 407. 


ty U’;''’'.'’’',! ’ ' 

Bilffcmhiy Mr. his account off the effeCls of lightning on a houfe, which was fumifhed 
^ Tenterden, in Kent, p. 3^36# 

iwln-habkanw, in the year 1773^. with the itete QfUrthS' 
deaths, 431, a,:' ... ^ .... , 

iiajgarth, .Dr. his obferrations on the bill of tucatajlty for .Chefl«fif0E.i^yeiir 1 773-, p. 83'. 
.. See.Ci'&ffr. ■ 

Jlmltkntfs, flriking difparity of, in the town of Manchefter and in the comitry round 

^•',... 5 . 53 *.- 

Sli on, animals andvegetables, with refpea to, thepo^er of prodstetpg, 

'M' .external, cold yfhile alive,, jbidi— ^Heati a 

^hefum-nser-heatof hondon 
than.. the. W:i«er!,h«?tt,..p«,,.46<xv ^he 
0.f,,Mt(fcow,%ia(i Sd.inb»itghji,;jpd. 

Wt%4ving,;ani^al 
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B'aku'i_/Jhy ; Experiments on the eflh^iS of air heated to a ^ great degree on the 11 vin^^ 

, luimau body, p, 1 13^199,463, 464.^5 84. Ruifea the piil% p.a 14, 115. 128. 464. 486! 
,;rhe Thermometer expofed to air .highly heated-, finks upon being applied to the palms 
of the hands, or under the Tongue of a pej-foii who has continued inany minuies In 
the lame alr^ p* 114? 115. i iS. The living human body fupports air heated to 211®, 
p. X 17. to iS24°, p. 464. to 260®, p. 481. The beared air put in motion intolerable, 
p» 48 7, Eifcdls of deaths in enabling the living human body to bear fueh high- degrees 
ol heat, p* 487. Singular feniations produced by thefe high degrees of hear, p/i i8* 
483. Degrees of heat fupportable by the living body very different in diifeteat media, 
p. 119. Experiments on the white of an egg in air heated to 224®, p* 465. On befes- 
. -waxiuthe fame air, p. 466, , Experiment on a dog in air heated to -2 20, pv'489i 
- Experiments on fundry inanimate fubEances in thefe great degrees of heat, 491 ,492. 
Hec'!a> conjedlurcs concerning, 30* ' ‘ ‘ . ' ■ - - : • 

IMweiliu and Skidda, height of thofe hills above the intermediate valley, p. 498 » 

Benhyf Mn his remarks , on an account of the effefts of lightning on a hoiife, : which 
was furnifecd with a pointed condiibfor, at Tenterden, in Kents p, 544*542. .^e 
Lightmng. 

Bilis* Idills yulcanio. Not generally produced from the bowels of the Earth by 
.terraneous cxplofions,, p. 20. 27. - ■ ■ ' 

Horizontal vulcanic hills, p* 22* 

Vulcanic Hills of the yicentme and Veronefe difrrid deferibei Abouind with 
limeftene and lava, p. 24, Without any mature of Granite,, p. 25* Original 
firadlure and charates of thefe hills, before they were changed by fire, frill evi* 
dent, ibid. 

Vulcanic Hills near CoiTovo in Dalmatia, p* 34. la the county of Dowfr in 
land, ibid. 

Mhufdimsf Biiriih* ''' S^ee' 'and ' Skhd-Manm^ ' . 

Emjlyy Rev. Dr. his abridged frate of ‘tlie weather 'at Lohdon hi the year '17^4, cob 
kdfed from the meteorological journal of the Royal Society, p. 167. See ffemhen 
De polygoms arek vel perimetro maximis et minimis, inferiptis citcitld, ve! 5 &'* 

. Citium circamferibentibus, p. 50 1 — 510. Vide Tb&rema II, HI, IV, V,- 
M&mkbf in Lancafeire, furvey of its inhabitants, in the year 1775,' with 'tie' of 
births and deaths, 43'i,?r* ’ ' ■ ,, ^ , 

account of the, p. 3158. The firft' comer of the Britilh hirmSrnes^ ibid« 

' Appear about ' the; middle of ^prllf iboih?iA«s- Md* full-^nds, 'IbM;' Their with- 
drawing fot'a titote'ifEhey fiM' frbfr'^ahd fud^^^'tobre in’i^bW bf ini- 

5 ’gratioiH pz-s^Sf Nets defcfibed* 

■' 2595260. lhcbht^nient‘fitakfc'fe‘feCureTef bm 

' IVhat’hutebef rfeggi'lhe^'day, tteifbblbur," anytime of hatching/ 'tbid." Wbgref® 
„ five metIMbf inteducing'tBeh';^ 

’ ' ^ 
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jfecond p. ^61* When the feconcl brood arc produced, ibid, The fwallow m 

InftruOTiTe pattern of indulby and aftccTion, ibid. Beferts wdiere infedts moil abound^ 
ibid. The modon of the mandiblea when a % is taken too quick for the eye, but the 
faap of the bill dilHnftly heard, ibid. The male fwallow probably the txcuUtor to the 
hoiife and other fmall birds, ibid. He announces the approach of birds of prey, when 
all the fwallows and niarons join in a body, and buffet their enemy from the'villagc, 
p. 261, 262. He aifo founds the alarm, and ffrikes at cats, p. 262. Each fpecics of 
hlrundo drinks as it flies, ibid. The Iwallow alone waflies on the wing, ibid. Swallow 
a delicate fongller, and bold ranger, ibid. Small parties often attend horfemen, flying 
around and collecting infefts roufedby the horfes feet, ibid. Their food, ibid. Before 
their departure they ait forfake houfes and chimnies, and roof! in trees, ibid. With- 
draw about Odober, ibid. Some few parties haunt the open feeets of London next 
the fields, ibid. How diftinguifhed from their congeners, p. 263. The moll: nimble 
of al! the ipecies, ibid. Want of fagacity, ibid. See Swl/f, 
fhjy a mountain near Stromnefs in the Orkneys. Its height, p. 13S. 

Mr. John, his experiments of the gymnotus eledfricus, p, — 407.. See 
GjmnGius EkBriens ,. — His experiments on animals and vegetables, with refpedt to the 
power of producing heat, p. 446. See/ifr^?/. 

HkicbmSf Mr. Thomas, his experiments on the dipping-needle, p. 1 29. See Dippm^^^ 

Medk, 

Ihgrometer^ Imte of the, for the year 1774, at Chiflchurfl, in Kent, p. 294, 

JpperMas rectification of, p. 283 — 287* 

L 

/i*#, the procefs of making it in the Eafi Indies, p. Natural ice never difcovered at 
Calcutta, and butfeldom at Allahabad or Mootegil, 252. 255. Methods of making 
Remarks, on its congelation> p', 254— 256. 
j|?^l«i»i|fe:‘PF*John, his experiments on the torpedo, p. i* Sec Torpedo, 
i^khro^h^ ' its height, p. 498* , 

fyookUtwM^ remarks on>* p* 87* ... . 

muiical, ’an account of one brought from, the ifte of Amfterdam, in the South 
■ 'Seas, p. 67. See tTifirumenh ^ 

Jmrmlf meteorological for the year ^774, kept at the Royal Society's hbitfe.. 

kept at Brifiol for the year, 1774, ?• ^ 94 * Meteorokgmi 

it-d^ends on- jtte gekdnpus part of tiie mufcular fibre, p. 21a, 

O'tir 



Mr. Joh% his kiretigation of a:g<^eral for.,find% '.the" length of mj 

;,;V im of my 'conk hyperWa^ by inc'ans''0f two elliptic arcs^ pl afij— i86^ Some 

otliei 




fitter . new and vifeful theorems deduced therefronij p. 286~289. , Obfervatioiis 

^ thoreoiij p»’2S9. _ ■ ‘ 

Laru^a ahoiiuds in the bills of the Veronefe, p, 34. , And in tbofe of, Auvergne and 
Velay, p, 31^, More rare in tbc Eugauean liills, p. 35. Found in the Granite 
, of M.oji!,e ilollb» p, 36, Singular kind of Lava of vArlch Monte Nuovo is cempofed, 
p, 38, Lava breedata, ibid* Lava-pebbles obferved in quantity in the beds outlie 
rivers flowing from the mountains near Friuhj p. 43. 

Lekr/iiTf latitude of, p. 366, , ^ ' ' ' 

L(\v(i, Mr, anextradlof his letter from Peteilbargli, concerning the occiiltations of tic 
iiaeJ liars by the moon, p. a 80, Two curious theorems, l)y means of which the folu» 

, tlon of polygons, will be as cafy as that of triangles by common trigonometry, p", 3S1, 382^ 
has a pjwer of producing, or dcilroying heat, 1 1 2, j 22. 
l,//d liumao, obiervatiouB on, tho ^dilFerenfe between, the duration of it, in towan 
and in country parillies and villages, p* 424. The prOpoiti.on of inhabitants 
dying annually in great . towns, from pin 19 to i in zz or 23; in. moderate 
lowm, from x in 24 to i in 21 ; in county pariihes and villages, i . in 40 or 
50; p* 426* Average of deaths, at Stockholm for fix preceding years, i,, in 
X9 annually, ibid* At Rome for ten years i in 2 if annually, 427* In London i 
in 20 1 , ibid* At Northampton t in die annually, ibid. And in the illandoi 
Madeira, for eight years, i m 50 died annually, ibid. A 19th part of ihc inhabitants 
of Stockholm die every year? and in the whole kingdom of Sweden, towais and counfry 
together, not more than a 35th part, p, 427. /?*• Average of deaths for ten years at 
Viiud, in Switzerland, i in 43 annually, p. 428. In Ackrvorth, in the county of 
York, tor tea years to 1737, a 56th part had died aininaliy, and in the year 1767 
. the annual average was a 47th part, ibid. Obiervations on this Eriking ditierence 
between the rate of human mortality -In ’towns and in country parities and villages, 
p. 428 — ^434. Survey^ iiithe year x'yJ'j of the inhabkants at Hale, Horwichy Darwen, 
Cockey Moor, and Chowbent, in Lancaflnre, with the kate of their .births and deaths, 
p. 431, 432, w. Number of males and 'females born in difierent places, and atdiicrept 
periods, p. 435* The proportion of male to female births 20 to 194 ibid* Numfetjdl 
males living Ids than females, p* 433, 436. Males more ihort-lived than*' 
p« 436* 'Tnftahced in the pariili of St-* Sulpice, %t Paris,' during 1/30 "years’fr' 
Stockholm and the. whole kingdom of Sweden during 9' years^ ibid. Sweden 'gains 
above 20,000 inhabitants }'dirly'b^ thooxcefs^" of births'' •dbove'^d^lhsyCp:.43 7. ^phe 
order of human mdrtalky 'iii SivOdda/p^ OhfeiTation^' thereon, p* 439. .>• Its 

order at Stockholm, p« 440. Obfervadons thereon, p, 441. State of human mor- 
tdity 'In'thc whole k1hgdotW%f'Swto p*^442, . 

Chriileningi and burials in the parhh of Ackwonb,' m- the''€otmty of 'York^ fof-izo 
years, p* 445, 444. Account of the in|iab 5 tants of Rome for ii years, p. 443*. 

an account' of, pts.cdeds on a Boufe, which wm furniSied with a pointed^ 
ii;' n , r .XkWru^i 
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IJm!,-T}r. Ills ckiX’iii.tlon and ufc of a portable wind gage, p. midgagiv 

I dijco-fMoiioHij tiic power of, ill certain jiHiniiils, 011 what it depends, p« 

X;Avv/ftv, an abridged Hate o'f the weather there m the year 1774, colletHcd from the meteo.- 
roIogicaljoLirnal of the RoyaJ Society,, p. 167. See/=/Wrr*-~-LoaaDn and Edinburgh, 
a coiripiiiifon of the heat of, p. ^^59* oi deaths in Eondon, 

, p. 427- 

X ih'/zr, uncommon in Ha nces of, at CheHcr, p* ' . 

Ldrlmer, Mr, J. his defeription of a new dipping-needle, p. 79. See Dip^ing-neiYlk. 
Lmliam^ Rev, Mr. his ailroaomical obiervatious made, at Leiceflsr, p. 366— 3720. 
See Lcicejier^ 

Ljnikn, In Rutland, extradf of a regiifer of the barometer, thermometer, and rain, for 
the year 2774, kept there, p* 199. 

Zjhm, Mr. calcuktions in fpherical trigonometry abridged,, p. 470. See Ztigmoinmy. 
Jj^herkah 

M. 

for naifing an account of one at Otilton, ih Cliefiiire, p* 277. 

Madeira, iilaiid of,, average of deaths there for eight years, p. 427^ 

Magdaku ijlamds^ fea-cow a native of, ’p„ 249* 

Magjiet*. See Dipping needle^ and Poles Magnetic, 

Maks and females, number born at different places and at different periods, R. 353. 435 * 
Male to female births 10 to 19, ibid. Greater number of males than females born, 
p* 335, Males living lefs than females, p, 335. 435, -436. More fliort-Iived than- 
■females, p, 436, 'Number of males to females in different places^ p. 3*34. Blore 
■ fetotethan males baptized atSt, Stephen V Briflol, fiom 1734 ^>4774, p. 352. Mr. 
Derhanfs calculation confirmed, p. 333*435- , Comparative , view of the number of 
widowers and widows In differenjt places, p. 335. , _ 

other adjacent places, obfervations on the Hate of population in, p, 322^ 
'■•ftn 'tentoaidohiof'the 'parifli of Manchefter, ibid. .Number of inhabitants in the- 

ito#nv'tdwnflnp,' ahd'parifh'of Manehefter, pv 523. Striking; di| 5 )arij:yi^n .the healthi« 

nefsof the town, of .Mmichefer, and of the country ronnddt^, i%;th9,yca^ ibid.. 
To what attributed, p. 324. ■ Proipidon. of 'annual dewh? in MancbejLler and the atb 
Jaceiit country,, p. 425- 
Marik, found among Scaglia, p. 3,5. 

bhilfe%'«heTiipporition that they depend upon the imagmation, and ^Iqngipg;, 
if iMifely wd of ^ , 

ck2«te,,iin.diff§^^ awl a|t..<^ferent;; periods, p, 3283^ 

■ Rev^^’te.',,h^, pyopofal for merfpring thia. 

;b^;;®gdom by See #,-■*“ account of 

‘4 .. ' 4; ^ .^4 obfcryatians. 
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«ljlci-vatioiis msdc ou tlis mouiitaln Scheliailiea for finding Its attfCvaioD, p. 500. 

Sec Scbcl\^IIit:/h 

Blfidhre ;md wei'^ht, what was die ancient EngHfo, prior to the reign of Henry the 
Seventh, an inquiry to II1CW5 p. 48. Set md 3 ‘Ica/mr» 

M'mm/u, mil via, hilly found in the bowels of new-born cliudreii, nothing more tiiaii 
the m,^ii:A‘S niiluraliy feeveted by the inteiliinal glands;, p, 314, 

Mcieoroh^i^d jouuial for the year 1774, at the Royal Society’s houfe, p, 139, See 
TaIAt\u One kept at Biilbl for the year 1774, p. 194. Why no important in- 
formation has been derived from keeping meteorological journals, ibid. Tables 
given as an example of a metliod to remedy the neglecf, p. 167 — 193. 

near M:mcherter, an account of births, deaths, and marriages, in the parifli 
of, from 1663 to 1672, and from 1763 to 1772, p. 326, 327. Obrervatioiis on 
the change in the proporlion of births to, deaths, and alfo to the maniages, at Mld*^ 
dictuii, during the lail: century, p. 327, 328* 

MonJrnJIfj and marks in children, do not depend upon the imagination and longing of the 
mother, p. 317—320. 

Mimie Rojfo^ a bafukinc hill in the Venetian State, in Italy, p* 36. See 
Mmie Qijhlbf 
Monte NnO'VOy 
3 hnt€ Uilwoj 

i1/<y,'V/hHnfluence on the table for trial of^ p. 177, &c* 

Mhm^ doubts concerning her fuppofed influence on the tvejirher, p. 178—198% Con« 
jedfutes concerning the origin of this general peiiuahon, p. iSo^^lSs* The appear- 
ances of the moon tokens of the weathear but not ciuifes, p. 180 — 182. Tables for 
trials of the moon’s influence, p. 177. 193. 197. The Bofirine of the moon’s influence 
liad not gained ground among practical writers in the time of Aratus, p. i86, 

MoottgU^ natural ice feldom feen there, p. 255'* 

human, obfervations on the difference bettveeii the duration of it, in towms ani 
in country pariflics and villages^, p% 424. 428^434. Difference in the Hate -of mor- 
taliry in town« and in country pariflies, whence it arifcs, p. 428. The apparent rate 
of mortality in towns, not tnagnified by an influx of people from the ooutitry’-, 4^8^ 

Mofereo. Cdrhpamtive heat of Mofcow and Edinburgh, p. 460. ^ ^ ^ , ■- 

Monutains* 'See 

Mouru^Hilis ill Ireland compoled rf C3h*^itc and JbaV'a, ■ pi’ y \ 

Mnjicd inftrumett, ah'^ccount of frO'Ui' tfe: iOe of Amff er^m ■ iii the Souiht 

Seas, p. 67. ExpefimendS’ thereby ibicl.? ■■■Ixplatiadon of it ^according to its exsB: 

' ^9*’ M'owingy tones’ produced, , p. 69, 70. The 

tones 'adapted to EngHih edkfirt pkeh, Thefyftems ftirmflied correfpond with 

the diatonic add chroteiic-ii^w/^^, > 'Not'eapabte of performmg ^cemirng m 

enharmonic dmfon t!)f the 


I* three of the Euganean bafaltinehlils^ deferibed, ,p. 58— 4- 



552, 1 n D' E"' X. 

J/vwSj ' obfervations upofiy made In AbyfTima, 5 a the year 1771, p. 4.0S* Myrrh of tiic 
moderns nothing diiierent from that of the ancients, ibid. From whence it h brought, 
ibitL Troglodyte myrrh preferred to that' of Arabia, p* 409# Why modern myrrh* 
f- generally tvorfe in quality tlmn the myrrh of the ancients, ibid. Why in fome years 

' tins' niyrrh may hot enill, ibid* TIic myrrh of the Troglodyte's not all of equal- 
goodnefs, p. 410. The caufc of this difference, and how the bell fort is procured, 
p. 410, 41 1. How new myrrh gets an oily covering, p. 412. A fpccimen of what 
the Troglodyte myrrh was, p. 412, 413. How to know Arabian myrrh from Abyf* 
ilnian, p. 417. 

N. 

Mefisj where the faiid-martins build theirs, p,. ", 

Df. his defeription of an apparatus for impregnating water with fixed air, p. 99^ 
See Water* 

]sarthmuj>m^ axTrage of deaths there, p* 427,. 


O. 

Oats^ experiments on their power of generating'heat, p. 4 ji# 

Occultaikns of 7 and a Tauri, at Leicefier, p, 370. From Mr. Whrgentin, p. 23 x« 
Oi/, caufes hot water to boil brilkly, p. 492. 

Opocalpafum^ conjedtures concerning, p. 41-3 — ^416. 

pbfervapons on the nofe fiute of, p. 72. See Flute*, 

Oulton^ in Chelirire, an account of a machine for raifing water there, p. 2.77. See Madmu. 

P. ' 


laptUm de Mmiiagm^ 5 ee Eand-nmrim» 

and. Fenf^gmiy, their height, p. 4.98,. 

PtS^-kvstgiUm See Wdgl^i and- 3 ^e^ures* . , ^ , , , , . 

FerdMy Br* Thomas,- his obfewatkiis on the ftate of,,pqp-pl^uqn;, ip,,]5tf'4ncheiler and* 
other adjacent places, concluded, p. 322. - See Maneh^erf 
Fitrarch^ canon of the cathedral at Padua, relicks of him near Arqua, p. 35^ 

Fh/phric fpafy mineral acid air produced from, p. 394^* 

'eight ctitifcaldays'-of the moon’s age, p. iSg-^rigp. ^ , 


FoMf, magnetic, how todifcover the poles of a fpherical loadftone, p*79^, CSeneralty 
pcj 4 ht$' 4 iametiiicaIly,oppofite. to; one- anothery,,ibid., , The magnetic 
'' ' to -one. another, ibid*^ ■ ,Whcye -fituated 

known, ibidw ,, Accurate obfervations 'with a good dipping-needle, as near -^hefe , mag-* 
the- fureftway m complete thjs ,magii<?tic tbeory-^^^lilisigl^be^ 
'79? 80^ ; ■ . ’ ' ■ ^ ' 

; ^ , ' - ' m 
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D'C vt*l pen metro maxuivs et minim- s, infcriptk circnlo^ vel circulum 

, drciimfcribendbus, p. 501. Vide Thcore.m i, it. ni. 3111. y. vi. Theorems 
for the fol mi on of polygons, p* 281, 283* 

PMyd. IfcEiiai kg oit their reprocluelion ami propagation, p* 331, 

Ftfi-kfimiy obfervadons on the lliitcof, in Mancliefter, and other adjacent places^ p, 32a«. 
Sec Mimebiifier. 

F(yrdd^ Sec U 7 b<^his and Mcafmr^. 

FfAfiJiC et JfeliL Sec Crfvrrr. . 

Pr/tr,, R.CY,, Dr. his obfervaiions on the difFcrctice between the duration of Jiuman 
life in towns and in country panfhes and villages, p. 424. See Human i[fe. 

Rev, Dr. Ids account of further difeoveries in ahj p. 384. Scq Aj\ 
PROBLEMS, fuathemaikaL . /' 

If the two legs of a fpheiical triangle right*angled are given, to find the hypO'- 
tenufe, one leg being fmali in companion of the other, p. 475', 

Iluving the hypotenufe and one of the angles, to find the bafe, p^- 476,,. • - . , 
Snppollng the fame things known as in the lafi, to find the perpendicular, when the 
by]‘»otcnufc is nearly a- quadrant, p, 477, 

Suppofmg a fplierical triangle, in which are given two. fides, with the included an- 
gle, to find the third fide, p. 478, 

Suppoiing the fame things given, to find either of the angles, p, 482. . , 

Fhfcal^ To find the time of defeent in a circular arc, P..187.-. . . 

Progdo/licatm^ fcicnce of in its eatlieil fiate, p. 182. How corrupted, ibid. “ " 

Pni^yioflics derived* from the Sun, mofi: of all to be, relied on according tO' the 
cients, p. 1 82. Frognofiics derived from fixed- fiats, ibid. 

Propagation^ fingular propagation of feme fpecies of fea anemonies, p. 222 — 230. 

Pny^ in Velay. St. Michaefs church there built on-a rock of Lama hnedata^ p. 39^ 

R.. * '■ 


&'//>/, a regular account of what quantity fell in London during the year 1774, p* ,140^ 

■164. An abridged view of it, p. 168.^ At Lyndon, in Rutland, p. 199, 

At Briil:oI,,|\m94«, ^ ^ * • ' f, : • 

Rammm^ a'bafaltihtfMH 5n Velay, p^ t > See Bajklus., .y ^ 

Reprodadmi md propagation of i. ' ' ■ ■ ■-‘■■p-'. \ w 

Khhmnd^ in Yotkfcire, am account, of, ' R* $^ 9 ^- 33 ^^ 4<^aths>- 

there, for nine years/* 29.' ' ''' ^ ka ^ 

Roehek^ Dr* his’'compad!bh''Of the heat of London and .Edinburgh,^ pf; 4 S 9 * Heau. 

Werage o’f'deatW^tb^rO^oir.ten years,- p*. 529-:- Account of ks inVbitants^^^fhr ir- 
y'eafsy -pi%|5i ■' f t 

' PooMy heated/' E^eperin^ht^‘''aii4.'‘^Wervatioh&.in.vren^^^ xii.^x^3.^4b3w^ 

,4,94. , ^ '■ 





Iluilk Iliftonte 'i-offo, -a lia'faltuie WH m tlieVenedan SfatCg p. 6. A topogt'aplik'id 
view of it, Tau. L Sea Bq/hhes. Singoluritlcs of the colunias oi Moiirc Koiroj 
p. 7, 8, 10, 1 1. The mountain formed of an inferior kind of Granite, wliicli the co^ 
lumns re'emble, p, 8, 'No fingk columns or loofc fra:-pmerits obfci'Ycd about i\Iontc 
lloffo, p. a 2, The Hill teianinatcd by a regular ctmvex whicii forms a 

iblidmafs, p, 22. Of the phylical topography and Vulcanic Froduftiuni cf Monlc 

iloiib, p» 56 — 38, 


S. 

St. Flour^ a citydn Vpper Aiu'crgncj built on a giant's caufeway, p. 15, Singularities of 
its bafaltinecokminsj ibid,,^ 


^St. Mkhmlh cluirch, at Pay, in Velay, built on a rock of lava, p, 39. 

Smi imfa^ in the Euganean lulls, in Italy, a group of angular columns newly difeovered 
there, p; 418, See B^d/ahes. The rocks of SanBiallo abound with ferrugineous vitri- 
iications, p, 422. 

Bmi Giova?mi. SeO Dm*voh, 

Sa^Gothard^ account of its parallel flnita of Granite, p. 422, 

Smd-Mm'tin'y or Bank-Martin, an account of the, p. 472. The kail of the BrltiOi 
hkundmss^ and the fmalleft known hirundo^ ibid. They difeiaim all doineilic attach*^ 
ments, and delight in wild places and large waters, p. 272, 273. 275, 276. Built 
” their nefts in the bottom of deep holes in the fand dr earth, p. 273. Make good dif- 
patch in feddping thefe holes, p. 273, 274, Leave feveral holes unfiniihed, and con- 
jeduires toticermng them', p, 274; After fome years, they forfake their old holes, and 

..bdre new ones, ibid. Much annoyed by fleas, ibkl Sometimes difpoflefled of their 

breeding-holes by the houfe-fparrow*', p, 275. Thefe caverns not made ufe of by way 
of ibidw They arrive about the fame time wkh the fwallow, and lay 

from four to flr eggs, ibid. Bring forth their young rather fooner than the fwallows, 

ibid. Thefe hirmdtms no fongflers, ibid. Breed twice, and withdraw about Mi- 
^^diaelmaS|,,p. 276* ^ ^Much the rareft, fpecies in the fouth of England, ibid* Peculiar 
manlier' of flyin|, ibid, T^he ffigM 5 f all influenoM by,^^ tOj, 

the pecubaV ibh of "infeSs ’ Ktirnlih "Shidr iWdF'' difier from 

"their congemrs in diminutivenefs -and^ colour, ibid* ' Sold, in ' Spain for the table, and 
mmiagm^ _ SGQ‘'Mm 0 -SzmddWf 


iSilWfi >%, djferVatioB'i 'oh its "feconiir SMkp^mance aacl 'rfe-ftjqjearaace again, . p, 394, 

'^' accisirfoT'' ofefeJVatkilis 'ttiade Oto',’ 'fe flftditig its attraftion, 
defijnjnto txecution p]?qpar6fl,'p."5«o, 


• In 




m ^ sm :'kf' ' : 

‘ j., ^ ijnetaiiAin 
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dioii/Kv ihc purpolCj p. 503^' Expence attending it too great for the cam- 
jison lun;l:3 of il.. iuvkty^ ibid. Tills dliTiculty removed by his Majelry’s bounty, 
P‘ rvluil::«:Iyiie ve([uc{Ied to carry tbe experiment into execution, 

|X 50 c'* Au uccouiit of the obfervauons requlfite to be formed, p« 508* 

1 iic obfcrvaiory fnaal o.n tlve IihuIi llJc of Scbchaliien, ibid. Preparations for making 
the obrcrva(ioi:i'., p„ ^‘oB, 509. Seventy^-fix obfervations taken on 34 itars, with the 
plane ol tnc ha cor turned to riie eaff, p, ^og. Ninety-three obfervations taken on 39 
liars, with the plane ot the inllrumcnt lacing the well:, ibid. Method of verifying 
the poll t ion oi‘ the fador, p. 509 — 5x1, Two meridian lines obtained be obferva- 
lions taken with the quadrant and tranfit infa-ument, p. 51 1. Methods taken to de- 
termine the figure and dimenfions of the hill, p-SU — 516. The. obiervatory and 
inilruinentG removed to the north fide of the hill, p, 5 x 6. Sedor put xip with its plane 
’» facing the well, p* 5 17* Inflrument brought into the meridian by the tranfus of the 
liars, p* 517^ dixty-cight obfervations taken on 3a- liars, the plane of the, fedor 

being turned to the weil, p, 5x8. One hundred obfervations taken on 37 liars, with 
the plane of the inllrumcnt facing the eall, ibid. Forty-three different liars obferved 
ill all, on both fides the hill, and 337 obfervations taken, p. 319., P^eniaiks on, the 
foregoing obfervations, p. 51 9-— 331, In what manner the two bafes were meafured,. 
p* 531 — 523. 'Flvcir menfuration, p- ^25. Tbe experiment honoured .w ith, .the pre- 
sence of many gentlemen converfunt in mathematical and phUofophical learning, ,p. 
524, jf25. The uic of the two theodolites at once in compicating the furvey, of the 
iiiil, p, 525. The rcfult* of computations made upon thofe operadoiia for deducing the 
ot the attradlion of the mountain, p. ^26*^532. Confequenqes flowing from 
this experimeutt tending to illullrate fomc important quetlions in natural philofophy,. 
p. 53 2 -*--534., Obfervations of liars made with* the zenith fedor on, the mountain 
bchehallieay. for difeovering its attradlion, p. 536* 

<6hyA 'has u power. of generating hear, p*, 45 X, 452. . _ . 

fcurce any perceivable difference of heat at different time of the day in the open, 
ica, p. 204* 

a fecoud elfuy on .their natural hiftory, p. 2.07. A fourth and. hfth; 
fpeciespf ihut uuimul, ibkl Ideas fuggefted'by the kft experiments^ 

I'his animal exceaVmgly .gelatinous^ P* ,2.09, zio.p and.irritabfe to fuch a, de- 
gree as to be affcdlcd by light, p* 209. , Obfervations ' and experiments, eon- 
tinned; p* zrr* Inferior half of the flrff Ipecies daily recovering ftrengtb. above, a. 
nvcivcmomh aftqy it- had boon infedlcd.by. ^cciden,r,j.pniiling it to 

throw up ii great quantity of its inteflines, p. 212. Cortfiderahly Ihrnnk, ibith^^ A 
iecond dlfcliarge of its inteftines by the water being again infeded, ibid.^ . Totally all- 
Tqlvcdj'ibid. ^ Obfervations. oh, rite foregomg,experim<?nt,,,p^ >232, 2,13,,., IJppor 
another fca^ahemony,. of which,- the iriferlar-was becofue a perfed ^ 

iionths, p, 213^ Some cut diametrically and perpetidicularly, hujthy,^ 

riie operation) p, 2i4<* Thefe femi-auemmues appear perfedt anima!s> and 

\ ' ' ' forrii' 
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form all tbeir fuiifticms, p. 514* Keilct'^doaconceniuig thcfc anima ibid. Fartlier 
c'bfcivations 011 them, p. 215. Conjcd'ure conccrniiig their propngatioiij p. 216, The 
■fecond fpedes difiicult to prefetve, p. 2x7* Safe method of taking them, ibkh Tiicy 
make great Iiavock In the fea, ibid. Their limbs being clipped, ne\e"peried ones im- 
perceptibly Ihoot our, p. 2x7, 2 iB. Obfcrvatloiis and experiments on the ftxond 
fpccies,, p. 2 iB, 219. This kind of fca-ancmonies prcierablc for the table, 219. The 
femi-anemonies of the third fpecics entirely recovered the parrs they laid been deprived 
of, p. 220. Several of thefe animals, cut through the middle by accident while in the 
fea, foon recovered, p. 22I. Conjeclurc concerning the generation of this fpccics, 
p. 221, 222. Obfervations and cxpeiiments on the fourth fpecics of fea-anciuonies^ 
p. 222 — 229. Kemarks on it, p, 229, 230, A moniler of this kind, p. 223. 226. 229, 
235, 236. Hotv produced, its internal ferudrure an interefling object, ibid. Its mouth 
and limbs defcrlbed, p, 224, Conjectures concerning the generation of this fpecics, pi 
2 ay— 227. Hoxv thefe animals are produced, p. 227 — 229. Experiments thereof, 
p. 230, 231. Frefli-water polypi increafe by fedtion, p. 231, 232. Kemarks con- 
‘ cerning re-produdtioii, p. 232 — 235. The fedtions of this fpecics of fea-ancmonles 
like the former, except that the upper half never produced a new bafis, p. 233, Be- 
feriptionof a fifth fpedes of fea»anemonies, p. 236— >238. An apology for not en- 
larging on the performance of their different functions, p. 238, 239. Sea-anemoni*es 
Tccommended to form a fea-barometer, p. 240. 245, 246* What fpedes the hfth, and 
how to be managed, p. 2^0 — 244. What weather may be expedted from the different 
. date of the ane monies# p. 241, 242. Other animals influenced by the approaching 
changes of weather, p. 246. Anemonles might furniffi* ornaments in naval and hy- 
draulic architedure, p. 246, 247. Explanation of Tab. YE reprefenting a group of 
fciuanemonies of the fourth fpecies, 248. 

an account of the, and the ufe made of if, pf 249. A native of the Magdalen 
Blands, ibid. Great numbers remain on flrore for fevcral days in fair weather, ibid. 
,./;a^,rarat _to the water on the appearance of rain, ibid. Large and unweildy, ibid. 
tlTO of geftafion,, p, 249. Account of their landing, p. 250. Blethod of 
Teparating them, to be kilied at leifurc, p. 250, 251. , What ufc is made of their fkin 
and teeth, p. 251. 

Mr. his account of the fea-cow,. and the ufe made of it, p, 249. Sec 
and HekveliiM* Height of thefe hills above the intermediate valley, p. 498, 
remarks, on, p. S7. 

^ on its power of refilling external cold, p. 430. 

on gravel, p, 1 22, Snow at London iti the }*ear 

. ^ :: '■ , , 

produce, d4roi^^ , ; ; , 

,47.0*3.; 5^pthpd;;0f;|p|ying ‘fevcral of 
fomewhat fimilaj^ktojhat uied in 
^ 'b ' ' ' approxk 
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spproxiffiaiing to tlie roots oF algebraic equations, p. 472—474. Probiems esQ!is» 
plliylng the pra« 5 Mcal application of this raerbod, p. 475— 485. 
fprlrigs^ near lulinburgh end at London, mean bcat'of, 460, 461, Connexion beiu^ccn 
the nieo!) heat of a coiinlTj and the mean heat of its fprings, p. 461* 

S/rilJh^ ti wcikirn iilnud of Scotinnd, vulcanic pliienomena latety difeovered there, p, i q. 

Si v;]i at i t; , ])« 4 1 t , 4 r 2 /. 

Dr, (jn ttirmglcs dcfcrlbcd in circles and about them, p. 296. See 
Jolluiii, K‘<p his account of a miificul indrument brought from the ifle of AipJkr- 
dnni, ill ibe Soiirh Seas, p. 67, Sec remarks on a larger fyilein 

of reed pipe-'s from ilicncc, with obfervadons on the nofe £ute of Otaheite, p. 72. See 

m/e, 

S^oc/M/Jh average of deaths for thefe fix years, p. 426, 427, n. Its order of human 
moi’tality, p, 440. 

J^ir, liis account of two giants caufeways, and other curious vulcanic concretions, 
in the Venedan State, in Italy, p. — ' — His account of a curious giant's caufeWaj, or 
group of angular columns, newly difeovered in theEuganean hills, near Padua, in Italyv 
p. 4 1 B* Sec BafaUesy RflJJoy JDlavohy Euganeah hllhy F^ulcanlc hills y GrmlUy Granitdky 
QlanU^caufi^o^t^y Lewa^ San Biqfioy San Goth arch 
Sminamy the gymnotus eledricus brought from thence, p. 102, log, 

Sutton CMJieidy in Warwickibire, an account of, rvith an extradl from the pariili regifer, 
P- S 31 - 

<Shcw/.%?‘TU, Houfe, an account of the, p. 25S, The bird's want of fagacitj?*, p. Sec 

Moufe Similoze, Swallows and Martins, an account of their torpidity, p. 345* See 

forpidi/y* 

Swedi’ffy average of deaths in, p. 427, Gains above 20,000 inhabitants yearly by tbc 
excefs of births above deaths, p. 437. The order of humtui mortality there, p. 438 5 
for 9 years, p. 442, 

S-tvIfty or Black Mardn, account of the, p- 264, Largefl of the Britifli hirundlnesy ibid* 
Latcft comer, ibid* Their neds defedive in architedlare, ibid. Sufpedted of expelling 
the lioufc-rparrows from their nefo, and taking them to their ufe, 264, 265. Where 
they build,' ibkk Begin nefting about the middle of May, ibid. Copulate, on 'the 
wing, 265, 266. Common for infedls to do fo, 266. The Swift appears ^ to live foore 
’in the air than any other bin!, ibid. Lays invariably but /w eggs at a rirtic, ibki A 
moil alert bird, rlfing early and retiring late, ibid. Affemble in theair'in groups, juft 
before they retire, ibid. Fond of fultry, thundciy weather, In hot mornings, the 
urates form little parties, and ferenade their String hens, ibid. ' The hen relieves her- 
felf from her duty of 'incubation, for ti few minutes only, jlift at ’dark, ibid. Swifts 
^ while they have young have a 'little lump of infeas pouOhed under their tongues, iBid^ 
Feed ill general in a higher diftridf than the other fpecles, ibid. Range ’fo great 

•diftance, ibid. Their wings longer in proportion' than almoft any orher^W; iBidr 
' When they mute in dight, their wings meet over' their heads, ibid; '^'WMhnd'Uhw 
Vot.LXV. ' 4^' " ' ' ^ tfceir 
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their ufiml range at certain times in fummcr, hovering ovet pools and Urcams for 
hours together^ in fearch for hies, p. 267, 268. Account of their youngs p, 26B. 
Swifts fometimes purfue and ilrike at hawks, ibid* Eegardlefs of rain, iinlefs the 
ihowers are heavy, attended with much wind, p. 268, 269. Conjedftirc from a cir- 
ciim {lance refpefting their colour^ that they retire to refl for a fcafon, p, 269* Breed 
but In a fuminer, ibid* Withdraw foon after the flight of their young, ibid* 
Other hirundines increafe live times as fall as the Swift, p, 369, 370. Singular in 
their retreat, the main body retiring early in Augufl, 270* Remarks thereon, ibid* 
' Thefe hirmiines never congregate with their congeners, ibid. Fearlefs while haunting 
their refling places, ibid. Much inferred with the hippohfca lnrundlms^ ibid. Swifts 
110 fongfters, ibid. Never fetde on the ground but by accident, their fhortnefs of legs 
' ■ and length of wings preventing their riling, 271* Other peculiarities attending them, 
ibid. Frequent the Tower, and fomeof the churches of the Borough next the Helds, 
not venturing to the dole patts of London, ibid. Called by the Swedes ring 
, 2-72* See HmfeSvMlIozv^ 8muUWm'tln» 

T.. 

Tabxes* 

Deaths, ages,, and conditions, in Chefler, for the year 1775, p. 88. 

. Difeafes of different ages in Chefler, for ditto, p. 89, 

Difeaies of different months in Chefler, for ditto, p. 90. 

Of marriages, baptifms, and burials, in Chefler, for ditto, ibid. 

Bieteorological Journals for the year 177% kept at the Royal Society’s houfe* 
For Jan. p. 140, 141. Feb. p. 142. 143. March, p. 144, 145. April, 146, 
147. May, p. 1485.149. Juno, 130, 13.1. July, p. 1325 153. Aug. p. 154, 
153* Sept. p. 156, 157. 061 . p. 158, 139. Nov. p. i6q, 161* Dec.p. 162, 
163. Greatefl, leafl, and mean height, of the Thermometer without and 
within, and of the Barometer in each month throughout the year, p. 164. 
The., quantity of rain in the whole year, ibid.. The variation of the .magnetic 
needle, p. 165,., 

An abridged, view of the winds at, London in the year' 4774, compiled from the 
Meteorological Journal of the Royal Society, p. 1658. Sub-divilion of the S. W. 
wind, p. 170. Sub-diviiion of the, N. E, wind, ibid. Sub-diviEon of the S. 
E. wind, p."^2 7i. Sub-divlflon of the N, W, Wind, ibid. 

' ^,0fen|STai ihite of the winds colleded from the preceding tables, p. 172. 

^ ^ Number of Fair and frofly days in each half month and in the whole year, 1 73* 

' trial of the influence of the winds upon the barometer, p. 173* 

. ._,F^,;|dal-i^fthe mpon’^^ , _ _ ' ' . 

Lbah,gesioi w^tier in particular p.^ 193 , Explained, 1 97* 

Meieorolo^cal journal for the. year 1744^' kbpt at Briflol, ''flaie of Garoroeter,,and 
. . y quantity of rain, m each month throughout the, year, p* x 24, Winds and frofly 
'■ ditto, pf J93« For 'trial ofthe^^b^s influence ditto, p. 197. 
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E%tta£l 3 of a regxfler of the barometer, tbeniiometer, and rain^ at Lyndon, in 
PiUtland, for the year 1774, p. 199* Wetteil; months from one to twelre^ p, 

20O» 

Heights of the thermometer in each month of the year 1767^ at Allahabad in the 
Eall: Indies 5 p. 20 a* 

Going of Mr. Wollafloifs clock, from Dec. 1773 to Jan. 1775, p. 295. 

State of Mr. Woiladoifs thermometer, barometer, and hygrometer, during nine 
months of the year 1774, p. 294. 

Aftronomical obfervationa for determining the latitude of Leicefler, made in the 
year ^774, p. 366. Zenith difraniceof jS Draconis and y Draconis, ibid. Zenith 
ditiances of a Herculis with the hate of the barometer and thermometer^ p. 
36$. Zenith dihanccs of the poIe*har, p. 369. Occultations of y and a- Tauri, 
p, 370. Obfervations on the tranfits of the fun, ferving to examine the Clock , 
p. 571. Zenith didances taken to afeertam the abfolute error of the clock, 
ibid. 

Proportion of births to marriages in different places, and at different periods ©f 
time, p. 328, 329. 

Comparative view of the number of males and females baptized in differen& 
places, p. 333. 

Comparative view of the number of males and females in different places, p, 334, 
Comparative view of the number of widowers and widow's in different places, p. 
33 S* 

Number of males and females born in different places, and at different periods, 

F- 43 j'* ^ ■ 

The order of human mortality in Sweden, p. 438. 

The order of human mortality at Stockholm, p, 440. 

State of human mortality in the whole kingdom of Sweden and in its capital, for 
nine years, p. 442. 

Chriffenings and burials in the parilh of Ackworth, in the county of York, from 
March 25, 1747, to March 25, 1757, p. 443. 

Chriffenings and burials in the fame parifli, from March 25, 1737, to March 25, 

1767, p. 444 - •' 

Account of' the inhabitaxuts of Rome, from 1762 to 1771 pf443. ' 

Mean heat in Pall Mall, London, durihg the years J 7p, 1773, 1774','' p* 4 ^ 1 - 
Mean heat at' ' ttawkhiil, ifituated aboiit'one mile north of Edinburgh, and 
X03 feet aboire &e levhl of the during the , years ^773i ^774? 

P* 465s. ' ' " " ' ' ^ 

Oobfervations of ffars -.made with the' zenith fedor 6x1 the mountain Sdiehalllea 
fordifcoverihgltsaityaftidhi.p^^jS* ^ ^ 
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in Kenr, a^ii account of the effe<Ss of lightning on a houfe'thcroj ivhicH waa, 
furni&ed with a pointed conduilor, p, 336- Sc^ L/gkm//g, 

Tmrlf^ Pic of, conjedures concerning, p. 30, 

THEOREMS, mathcmatkaL 

Tbeorema I. Si linca re£ta arcum drcularcm coiitingcntibus climbus intei'ccptum contlpgat,. 
fegmentuin ejus, contingentibus prirno poCids intercepting, in cotuadds fiii pun^lo > 
vel a^qimliter vei insequaliter clivifum etl, prout arcus ipfe circularis cequalitcr vcl in- 
aqualiter in eodein piiiido divifiis eH, Segmentaque arcus (inrcqualirer fciiicei diviji) , 
et ixdre coiitingentis inajora et minora ab iifdein funt panibua muiui contadtiis, 
p* 30R 302. ^ 

. IR Linea.reda qum arcum circulai'em contingentibus duabus interceptum in piuido 
medio, contingit, & contingentibus primo pohtis hinc hide occunit, minima cil om^- 
niimi quse, eiuidem arcum contingentes, contingentibus primo polltis iniercipiuntur, 
p, 303— 306, 

IIL. Polygonorum omnium, latevibus nuiiiero datis, datum circulum circumfcribcntiuin,.. 

sequiaagulum perimetro minimum elf, p. 306 — 308. 

JY* Pol ygonorum omnium, lateribiis nqmero dads,. datum circulum circimifcribentium> 
asquiimguium area minimum eil, p. 308, 

Polygonorum omnium, lateribus numero dads, dato circulo inferiptorum, sequikir- 
teruni perimetro maximum cil, p, 308. 

VL Polygonorum omnium, lateribus numero, datis, dato circulo inferiptorumj requila- 
terum area maximum eft, p* 310., 

Theorem'S* Two for the folution of polygons, p- 281, 282* 

Inveftigation of a general one for finding the length of any arc of any conic hyperbola, 
by means of two elliptic arcs, p* 28.3 — 286* Some other new and ufeful theorems de- 
; duced therefrom,, p. 286 — 289,. 

An equilateral triangle infcribed within a circle, larger than any other triangle, that can be 
, infcribed within, the fame circle, p. 296 — 298* 

Aiieqlnkterahtriangle deferibed about a circle, lefs than any other ttlangle that can be 
- deferibed^abont the famO'drcle, p. 298, * — 

The fqua» of the fide of an equilateral triangle infcribed in .a circle, equal to a . 
angle under the diameter' of the circle, and a perpendicular let fall from any angle of 
the triangle upon the oppofitc fide, p. 299, 300, . 

"Theophrq 0 m^\m^t.itm of the moon^s infiuence upon the weather, p. iBq, 
T}I)ersidmeiBt^ |late of it at London throughout the year 177.4,, p. 140*— i64*“AtXyndon, 
4 n iptWri, .ChifiehUrft,. in Kent, p-,294- 

■ fi^rr«^li^#)si|^tc>wiliun\!dQors,s,ia»iwery,ii^^ mcafure of.the.heat of any climate, 

' ' 'p. io2b "'Th^:^{baadigf^ieli heights the thermometer ,at All??habad in each month, 
p* 203, , Stare of the thermometer betweeh'Mdrafs and the Soulhern Tfopic, p*;2p4^ Its 
fiate from thence to about 15® E. of the Cape qf^,,!popd;iil^9p9i» to 

t ' ' Lt. 
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' !;it. 43-^ N j and to the ’Biitini Channel, ibid. Suite of die thermotrictef iii ' tfie 

f>kricni barracks at Allahabad, ibid. 

Tkrmomancal abilia^atioiis, an account of foinc made at Allahabad, in the Eafl Indib, 
in hit. 25^^ yj N, dunut^ the year 1767, and alfo during a voyage from Madrafs to 
England in the year 1771, p. 203. Sec AUaf^ahad, 

IhiinJvr at London in tlm year 1774, p. 174. 

foaJy experiments on its power of refuting external cold, p. 470. 

Sb?/yvvib, e.vperirnenls on, made at Leghorn, p. i. Its effed- ihe.fame, whether the fiHi be 
in or out ot tvtitcr, p. i — 3, Said to have very little lorce in winter, and cannot live 
long out of water, p. 2.. Oihei hllms not affeded by their compaviy, ibid. PrelTini?' 
gently the nvo foft bodies at the lide of the head, called mijhillfaL'ntl^ produced the 
iimie fcn'lidon as if a great number of very fmall eledrical bottles were difeharced 
thioiigh the hand in quick fucceffion, ibid. Thefe fliocks ifronger at kfc than in the 
beginning, p. 2* Its powers not altered by dilierent degrees of prelTure, p. 3* When 
iuipended by a ribbon, light bodies near it not actradfed, ibid. More frequent Hiocks 
caufed by the fiOi bending its tody, p. 4. An account of its diHedtion, ibicL. 

• Tm'phiify ol fwallows and martins, an account of the, p. 343. Appear on the banks of 
the river Dart in the heginuing of November, ibid. Brought from their tyintcr quarters 
by u fine, wtirm afternoon, 34.^. As the fun lowered, they all returned into thehifures 
ot the rocks, ibid. Not a fwallow amongll them, ibid. Vail flights of fwallows go 
towards the South every autumn, ibid.. The feafon being uncommonly coU, the martms 
rcniiiiu in the rocks, in a torpid llate, at the end of March, p. 343. Dormice and bats 
frc(|ucntly found in a date of torpidity, p. 346. Martins feen in Totnefs in Dec. and 
Jan. ibidr llircc black martins or fwifts found in an old oak during the winteryp. 347. 
They recovered ilrength enough to fly, on being laid belore a Are, ibid. The ob- 
jediion brought againii the opinion that thofe birds remain torpid during the wlmeiv 
ibid. Anfwei^ed, p. 34; ,34^- Several prools of the torpidity of birds, p. '34S-^-3 30. 
Tiie opinion that Ibme of the fume fpecies of birds do emigrate, and others' remain 
torpid during the winter, when diferedited, p. 350. The-w/ardf ot levenil torpid bats 
examined, p. 351. Obiervutions thereon, ibid. Torpidity of animals in the winter 
. accounted for, ■ p» 453* 

fhmw, great, ih a 'pecniiar' degree fatal' to children, 324— 32'6«.' ^ ^ • 

clefribed in circles and about them, p. 296. ^ An equilateral triangle iinferibed 
witifm a circle, larger than any other triangle that 'em be infcrlbed within the lame 
'circle, p. 296— 298. An equilateral -trialigle delcribed about a circle, ief tkm any 
other triangle that can be defcribed about the fame circle, p. ,298, The fqiiare of 
' the fide of an "ecjhikterab’tria'nglertnfcribed in' a circle,' ''equal to ‘a redlangle under 
the dhhiieter of the''cire!e7''#hd'a'-|)€rpendicularkt lalliropi any angle of the trwgle 
d tqm'the O|qjolite . ■ < ■ , . - , 
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calculations ill k abridged^ p# 470* 
roots of, bare a power of generating lieat, 4fx. 

V. 

Upper Juvergn.^f In France, a city and town there built on giants ca'.rfcwap, p» 



FhnifeiV^ figitreA>f-tlie Bucciiiurn in his treatife Dc Thetinis Patavims, inaccurate, p. 46, 
liis clhldiili rule for predifting the weather, p. 183* 

Faudy in Switzerland, average of deaths there for ten ycais, 428. 

Fe^etalksy c>:pefiments on, with regard to their power of producing hear, p. 450***^ 
458. Bind be -deprived of -the principle of vegetation, before they can be frozen, 
p. 45*4. Their internal temperature fufceptible of great variations, ibid. Their power 
of producing heat, on what it depends, 454. 457. By what principles they are 
adapted to difeent climates, p, 453. Texture of vegetables much changed by lofs of 
life, ibid. Roots capable of refifting cold more than the flems, ibid. In what vege- 
tables and animals dhfeiv p« 456. 

Eiiqy, in France, bafaltine bills there, p. 9. 1 1, la. 14. 3i, aa. A church built on a 
rock of lava, p. 59, ’Bafaltine hills of Yelay moRly terminated by regular convex fum- 
inits, which form a folid mafs, p. 22-. 

Fenda mount, height of, p. 34. 

State, two giants caufc ways, and other curious vulcanic concretions, difeovered 
there, p, 5. SetB^^Jkkes^ dipjfoy UiavoJa. 

Fe/ummsy the inlide of the funnel preferves vefHges of Its primaiy organization, p. 28* 
Conjedure concerning an original mountain under its Lava, ibid. The whole moun- 
tain 'hot ‘produced by fucceffive eruptions, p. 29.' : ^ ^ 

Fkentmi and Feronefe^ vulcanic mountains, p. 24. a6. More frequent in ;the Vicentiiie 
than the Veroiiefe diftrid, p. 44^ 

Fuhank phenomena, abound in the Northern part of Italy, p* 42. See EUb Fnkmk^ 

Fdkams of the Andes, conjedlures concerning, p. 30. Abound in follil Gliifs, p. 40* 

.. ; ' W. ' ' ' 

" C /'i ^ ' 

''fajp|N:>fed to 'contain^ prifmatk* bafaltine' columns,' p. i'6. 

Wifgeniinj Mr. obfh^fvations ,of the, occultations of a and 7 Tauri, p. 'I'B 1* 

impregnated mtll fixed air, defeription of an apparatus for, p. 59* ^ Operations 
for this^fc p. 39, 60." "Tart of k bfhnSy, p."6d. 

‘ ' ’.i:- ^ 'I . , r,>U 'lif i ’ , > ‘r%-. 
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Dr* Noodles apparatus dcfaibcd, p. 6i. Manner of conducing tlieprocefs, and 
ingredienfs neccflhry, p. 61—63. Pi'ocefs repeated four or [five times with the 
lame water before it is highly impregnated, p, 64. This apparatus very ufeful 
in chciivitlry and pharmacy, p. 6^, Clafs valve preferable to an irory one in 

the apparatus, p. 65, 66. the ftippofed eifea of boiling upon, in diD 

poling it to freeze more readily, afeertained, p. 124. Experiments relative to the 
freezing of boiled and unboiled rvatcr, ibid. Ice appeared firil; on the boiled watei', 
ibid. Unboiled water by flirriiig freezes as foou as the boiled, p, 125. The conge- 
lation, though later, more powerful in the unboiled, ibid. Obfervations thereon, 
p. 126 — 1 28. Indians boil their water, to obtain ice, p. 126. 253, Water may be 
cooled bclo^v the freezing point without Ifeezing, p, 128. — Water, an account of a- 
machine for railing, at Oulton, in Chefnire, p. 277. Mode of railing water by its 
momentum new, i!)kh Flan and defeription of the work, p, 277 — 2-79.. 

W^eaiher^ an abridged date of the, at London, in the year 1774, colieded from the me- 
teorological journal of the Royal Society, p. 167. An abridged view of the winds 
and rain at London in the year 1774, with an explanation of the table, p* i68* 
What winds prevailed moO: in the year, p. 169. Obfetwations on the quantity of rain 
which fell in each montl!, ibid. Rule obferved in collecting the rain of the feveral 
months, p. 169, 170. Sub-divifion of the S.W. and N* E. wind, with an> explana- 
tion of the tables, p« 17c, 171* (obfervations thereon, p. 171* Sub-diviiion of the 
S. E, and N* W* wind, ibid. Obfervations thereon, p* 171, 172* A check upon the 
work of making the tables, p. 172. A general llateof the winds, according to their 
di lie rent degrees of prevalence, ibid. The number of fair and frodydays in each half 
montli, and in the whole year, p. 173. The number of fnowy days in the year, ibid. 

' IVlnit winds attended thefc particular days, p. 173,- 174. Two thunder ilorms this 
year, p« 174. Height of the, barometer and thermometer at each time, ibid. For trial 
of the influence of the' winds upon the barometer, p. 175'. Obfervations thereon, 
p. 176’, Forirklof thcmoon’’S'infiuence, p. 177. Explanation of the table, p. 178, 
189. 197- Popular peduufion of the moon’s iirHucnce upon the changes of the area- 
thcf, parcicukr enquiry concerning it>, p, 178— 1 93. ^ 

dViUige of, irdlucucc on tmimals, p. 246. , 

B'aght and mcafurc, what was the ancient EngllHi, prior to thC' reign .ofTIepry 

venth* an inquiry to IhoWp p. 48. ' Sealed ikndards of weights iind menfaref orkdned^ 
by William tl'ie C'onqueror and fucceeding kings, p. 4B, 49. The. fcmdard tveiglit 
and meufures, p»48.'-— 51*. Henry Will, abolhhed the old pound, and efablikcd the 
Troy weight, p. 56. He fird diredled ' the life of ’the Averdupois weight, p. 57. 
Troy pound kavkr thywtho: o^l^d, Tqvyer, pound, ^ p. 49, 3^0* 5^6, 57.^ Troy pound the 
faineasnovy uled, p, 49* ^ The^diference 6f the ■weights "clearly domonilratcd by 
experiment ofqhc^vcightpf aj.emiy,weight,^i^^^^^^^ ifom 32 grain? of wheat, 

■ 50. "'Ipie wincuml eprn^ gallon the fame, by^the ftatutes or Hdify Ill.^ahd tfdwaitlL 
p* 50* The wheat gallon larger than 'the wine gallon, , by a ftatute of tiebry 



574 


r N D E I. 


He altered weights and meafures, p. 52. 4:65 57® T]\tt v/cight snd meafure tlic 
fanic from William the Conqueror 10 Henry YTL p* f;f« One vreight^ one riicafure, 
and oneyardy to be iifed throughoct the land, p. 52. in flic reign of Henry Yl. com 
bought by the fatt, ibid. The idtt prohibited, 57. Cubical contents both of 

the gallon and bulhel mcafiires, p. 55, 54. f tarutc of sr, Henry ViL rvhidi alteicd 
tlic ancient weights and mcafuics, and fbuie observations ihci'con, p. 5:1. — 58# 

Weight of grains of u'heaf, p. 49, 

Wber^tfiJv^ its height, p. 498. The probable quantity of its atlradiion, ibid. 

the Her. Cilbcit, his account of the houfe-fwallov/, Hifr, and fand-martin, 
p. 258. Sec S^zKVjt, ^mttUMartbu 

Mr. Job.n, his account of a machine for raifing ivater, at Oulton, in Chdhirej 
p. 277, Sec 

and widows, number of, in diiTerent places, p. 

Widoii's living, almotl double the number of widowers, j?. 33^, 

Uliliaafon^ Dr. Mugb, his erv'periments and obiervations on the gyniaotus eloftricur, or 
electrical cel, p. 94 . See GyKumis EkBiicus^ 

M%d Gagi\ defeription and ufe of a portable one, p. 353, 334. Its ufe and niauagt:^ 

ment, p. 3 ; 4 -- 364 * 

Winds, ftate of them at London, during the year 1774, p. 140 — 164. An abridged 

• view of ir, p. 168^ — ^172. Winds, an abridged table of them at Brilfol, for the year 
^ 1774, p» J9S‘ Influence of winds upon the barometer, p. 173, 176. 

the Rev, Francis, his obfervations on the clocb, thennometerj barometer, and 
hygrometer, made at Chiilehurll:, in Kent, p. 290. Obfer ratio ns on the going of the 
clock, p, 290. 292. Differences of lofs and gain when the clock was in fome degree 
foul, p. 291, Differences of lofs and gain after the clock tvas cleanfed, ibid. July and 
Auguil: the months for greateff acceleration, ibid. January and February for retarda- 
tion, ibid. The clock fo fixed, as not eafily to be atfcclcd by any tj emulous motion^ 

■' p. 291, 292, Going of the clock Ifom December 1773 to January 1773, T* ^93* 
State of the thermometer without doors and within, and of the barometer, and hy- 
grometer, during nine months of the year 1774, p» 294. Obfervations on the fecoud 
difappearance of Saturn’s ring, and re-appearance of it again, p, 394, 295. 
fFomen live longer than men, p. 84. 

Mr. his experiments on a new colouring fubllance from the iiland of Amflerdam, 
in the South Seas, p. 91* See Colouring fuli/ia^:ce^ 

Wmmis^ coBjefhircs concerning the confolidation of, p. 209. 

Tjhe End of the Sisty*fifth VOLUME. 

SrSif Number iff FlMes in ihis Volume {including the Mu/ic&l Infirument 

w p. 68.) 
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GENTLEMEN, 

fatisfad:ion you difcovered when a propofal was 
laid before you, for meafuring the attraHlon of 
mountains^ and the manner in which you received the 
account of what had been done to fulfil that view, were 
fuch indications of your applaufe, that your Council, 
ever attentive to your fentiments, have adjudged the 
prize-medal of this year to the Reverend Majkelyne, 
his Majefty’s Aftronomer at Greenwich, the author 
and condudor of that experiment. The many and 
valuable communications of our worthy brother, pre- 
ceding this inquiry, you-have never failed to diftinguiili; 
but thefe his late labours, undertaken at your requeft, 
with their fuccefsful refult, related in his Paper, intitled 
Obfervathns made on the Mountain Scbeballien for finding 
its AttraSion^ and inferted in the fecond part of the vo- 
lume of your Tranfadions for this year, feemedtolaythe 

A a Societv 
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Society under fiich obligatioiis, as your Council pre- 
fumed you could not otherwife exprefs than by the 
higheft mark of yom- approbation. In coiifcqiicnce of 
this reflection, I have by their authority caufed Mr., 
Majkelynis name, with the date of the prefent year, to 
be engraven on the medal, in order to perpetuate to 
him the honour you were this day to confer upon him ; 
if, after allowing me to recall to your remembrance 
fome of the more interefling particulars of this dif- 
quifition and his operations, you fliould not refufc your 
fanCtion to the judgment of your Council. 

I lhall not conflder the fubjeCl of attraction at large,, 
nor touch upon any fpecies of it, excepting what in 
latter times, by the effeCts, has been diftinguiflied by the 
name of gravity ot gravitation ; a property of bodies pei^ 
ceptible to the vulgar when things fall to the ground, 
but long acknowledged by this Society, to be a quality 
imprefled by the Creator on .all matter, whether of the 
earth or of the heavens, whether at reft or in motion : 
commanded, and it was created. 

!difc*overy of this extenfive principle, the 
phyfics df aftronn depended upon a juft notion 

' , ' ■ . ' of 



t 5 ] 


of tlie arrangement and motions- of the -fpheres ; for 
to underftand their oeconomy, it was neceffary previonfly 
to know, which of the ftars wem quiefcent, which 
moved, and in what manner. Whoever therefore found 
out the true celeftial f/ftem, might be faid to have 
paved the way to the knowledge of that fublime truth, 
the law by which the natural world is governed. But 
who were the inventors here ? Were they Chaldeans or 
iEgyptians? Wzs it Pyibagoras, or PbiloIauSf or any other 
Greek, either in their own country, or tranfplanted ta 
the mathematical fchools of Alexandria? I fhall not 
enter" upon that inquiry, as fruitlefs as obfcure. All 
that is clear and to our purpofe is, that Ibme of the 
ancient Greeks conjedlured rightly about the ftahility of 
the fun and the circular motion of the earth ; but this, 
was never a general perfuafion, nor does it feem to 
have been mentioned any more after the age of Ptolemy^ 
who in the fecond century did not fo much invent a new 
yiyibem, as adopt that which now goes under his name, 
the prevailin'^ one of his time, and nearly the fame with 
that of AriJIotle. This, though ermneons, w’^as not per- 
haps incapable of improvements from celeftial obfer- 
vatidns ; but when the philofoj)hy of the: fchools was 
united V^ith the Ptolemaic hypothefis, aitd bojlhy^f re 

fubjedted 
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fiabje6led to judicial aftrology, then was aftronomy die- 
bafed to the level of the pretended learning of the 
dark ages that enfued, and increafed their darkncfs. 

But at the appointed time, when it pleafed the fu- 
preme Dilpenfer of every good gift to rcftore light to a 
betvildered world, and more particularly to manifeft 
his wifdom in the limphcity as v/ell as in the grandeur 
of his works, he opened the glorious fcene with the 
revival of a found aftronomy. Copernicus of Thorn 
(a Polifti city in the Regal Pruffia) endowed by nature 
with excellent talents, improved by a fuperior degree 
of mathematics, and by travelling, became early in life 
difgufted with the contradi6lions about the caufes of 
thOj celeftial phasnomena. He had recourfe, as he him- 
felf informs us -g to every author upon the fubjedt, to 
fee, whether any had been more confiftent in explaining 
Ijrei ir^egul^r , motions of the ftars, than the mathe- 
matical fchools ; but receiyecl no f^sfaQ^n, till firft, 
frpm Ciceroy he found that Nicetas had maintained the 
Epotion of the earth; and next from P/utarcPy that others 
Q||i||ie,3,nGients had been of the fame opinipn. Cicero 
had vf^^itl^lj^iceta^,^ 

■ ■ : * f rseR'.;- ^ llbt dfe Edyolotkwfibus Ofbima' Goel^HW. , J' ''' 

" phraftus) 
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pliraftus) held that the heavens^ the fun, the moon-^ the 
Jlars^ in a word., the whole cekfiial bodies Jiood ftill, and that, 
excepting the earth, nothing moved in the world', but 
that whilfl the earth with the greateji celerity turned 
round its axis, the fame phenomena were produced,, as if 
it flood Jiill, and the heavens moved. And this fome thought 
was alfo Plato’s notion, but fomewhat obfcurely exprejfed 

Plutarch's words were, Others fuppofe the earth to be 
at reji', but Philolans the Pythagorean, that it is carried in 
the ecliptic round the fire, like the fun and the moon. 
Heraclides of Pontus, and Ecphantus the Pythagorean, 
make the earth move like a wheel about its center from 
JVefi to Eafl, but not to change its place t.. ' , 

From thefe quotations, and wliat Copernicus farther 
fays I, we find how little difpofed that great man was 
to pltime himfelf with the inventions of others ; hay, 
rather anxious not only to do juftice to rhofe who had 
gone before him, but by their anthority to fcreen him- 
felf from ^he benftire of innovation, abfurdityj and ihi- 
piety, that awaited the piiblicatibh Of his dodtfine. Aftef 
all, the origihai genius of Copernicus Was bnt little 
beholden for the difcoVery of thofe fitbilnie- huths, - to 

Cker. Qs«ft. Acadfiiiiki.c t ■ PMlof. Jib. 3. cap, - 3. j Ibid. 

- ■ either- 
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eitket, Nk'eias or fiiice it appears from Ckero 

that tliefe two believed both the moon and the |)Iantis 
to be motion] cfs. Nor could he be more nffifted by P/j/Io-- 
Imis, ' who taught that f/je earth turned round -x fire 
hot this fire could not be the lun, becaufe that ancient 
compares the motion of the earth about the Jire^ to the 
revolution of the fun and moon about the earth. Laftly, 
what dittle light Copernicus could draw from HeracMes 
and EepbaHius, I fcarcely need fay, lince they, though 
adrhitting the diurnal motion of the earth, denied the 
annual. . 


But if fought to do juftice, why did he 

not rather cite a clear and exprefs paffage in the Arena- 
rim hi Archimedes for the fixed ftate of the fun, and 
for the motion of the earth in a circle round his body ? 
What moji phikfopbers call the world (fays that famous 
andient^iifi a Sphere^ of which the center is that of the 
eafthl and whereof the femPdiameter is eqmlio aPight line 
foimng the centers of the edfth aM thi fun. But AiiJtar- 
Csm& 'the Samiany refuting this opinion^ has advanced an 


hj^ot^efSfWbereby the worU Jhould he: many times greater 
ihm, We f aid-1 fop hefuppofes that the fxedjlars 


and the fun remain immoveable, 

nCPXj Afid.'iA 

- S , ’ ' ’ ' 
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and that the earth is 
carried 
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carried in a circle round the fun, placed in the middle of 
ifs courfc 

lliiis far Archhnedes, who feeins iiof to difapprove 
the fyftem, but Mdio explains it no farther, as what he 
had quoted was fiifFicient for liis piirpofe. It is pro- 
bable that the penetrating genius of Arijlarcbus had 
clifcovered the true arrangement of the whole celeftial 
bodies, and thereby totally anticipated Copernicus ; but 
that circuinftance is no where, that I know of, recorded; 
and otherwife, we iliould acquit our iiluftrious refor- 
mer of plagiarifm. with regard to Arijlarcbus^ fince nei- 
ther the Arenarius of Archimedes^ where that paffage is 
found, nor indeed any other of his valuable remains, had 
feen the light before the death of Copernicus, This 
extraordinary perfoii had even before the meridian of 
life comideted his difeoveries, and coraprifed them in 
his l)ook de Remlutionihus Orbium. Ccekjliwn, his only 
w'ork ; hut which he had prudently fuppreffed, till he 
had maturely cQnfidcred his fubjedt, and had found a ne- 
ceffaiy and powerful j^jpe-himfelh Paul III, 

a lover of aflypnomy, to prptedf him* Alluoing to 
the adipnoiutioh ftf the he tells the Pontif, he had 

' - 4 ^ Ifchunek Arenar. ed. Oxoa. 1676. 

B , , fleered 
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fnffered that fruit of his labours to ripen^ nof nine years 
only, but four times nine^K CoiifentiDg at hift to tlic 
luiblication, he committed the care ot the imprcfiioii to 
ibme friends in a diftant city, from whom ho received 
the finidied copy a fetv hours before he exjfircd t. 

' FeW Compofitions have deftroyed more riveted errors-, 
or eftablifliedmore important truths. Hero, in (lead of 
an abfolute hate of reft for the earth, it’s triple motion 
is afeertamed, the diurnal about it’s axis, the annual 
aBotit the fun, and that other known by the term 
’prSeeffibn of the equinoxes ; all which till then had been 
referred to the motion of the heavens. He likewife 
dembnftrated the double orbit of the moon, that isj her 
ihenftraal liiotion about the earth, and her annual about 
the fhti. Nor did the tvife Copernicus ftbp here ; for^ 
after laying this folid foundation of the celeft^al phyfics, 
fuperftnKfture, by furmifing a piinciple 
of dttraBion to ■bP'dnherent ' in all m^terJ ThuSj in 
hefuting the peripatetic notion, that -bodies fall to the 
' grdtiii^ becaufe by a law of nature every thing heavy 
td'^e eenter of the'univerfe (-^hich they fuppofed 
■ ‘of fthe 'earthy he -oblhrved,' thak- the 

earth couhp be ^he cent bf the oypits of feiteral of the 

'vf 

* Praefat. ad lib. de Revjtdw,’ Gaflend. in rka Copcrnic. 

planets^ 
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pla-nets-i be^auje of the apparent irregularities of their mo- 
tions^ and therefore could not be the center of the univerfe : 
hence^ according to thefe philofophers^ there muf be more 
centers than one ; and if fo^ ivho could tell the true, center-^ 
toward tvhich all bodies were to gravitate f As for gra- 
vity^ fays lie, I confider it as nothing more than a cer- 
tain natural appetence (appetentia) the Creator has 
imprejfed upon all the. parts- of matter, in order to their 
uniting and coalefcing into a globular form, for their better 
prefervation ; and it is credible that the fame power is alfo 
inherent in the fun and moon and planets, that thofe bodies 
'liketvife may conjiantly retain that round figure in which 
we behold them Farther, Copernicus looked upon the 
•fmi as the cliief governing power of the earth and all 
the other planets ; for after placing the great luminary 
in the centerj he cries out with rapture, Frofedio tan- 
quam in foUo regall fol ref dens circumagentem gubernat 
afrorum familiam t. Nor was this government under- 
^ to be exercifed by any other power than thafi^ pf 
^ttraBimi'ri^um'icp' be inferred frcpislpme of the* lajR: 
•words of , the celebratj^l;^^?^!? who perce^^^^ 

• the approach; of de,athj,.rp^lcd for the f^uous Kepler 
{therL a young ^an4: his iaffiftant:in his phfervatory 


'.V., ' ''VVv i /' . ^ 

t)e EeYokt 'OrD> Coeleft; lib; ’i* cap* g. ' f Ibid* cap. icC 


at 
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at Prague) and after charging him with completing nnd 
publilhing the aftronotnicai tables which he was leaving 
iinfiililliecl, thus addrefled him: My friend^ although 
%vbat 1 etjer lb e to a voluntary^ and as it were an objequious 
motion of the planets round the fun^ you attribute to an 
attradive eneryyy of that body ; yet I muji entreat you,, 
that ' in the publication of my obfervations, you would 
explain all the celejlial motions by my hypotbefis, rather 
than by that of Copernicus, which I know you %vould 
otherwife incline to follow 

• d^rom this pafiage, which I have taken from the life of 
-^ycho Brahe, it would feem, that though that other excellent 
aftronomer was not infenlible of fome influencing power 
of the fun over the planets, he would not hov^ever exprefs 
it by fo flrong a term ^^aitra&ion. flat kiV' hat manner 
Jfepkr complied with the requeft of his dying patron,, 
it isnottoOPtir purpofe to mention, and therefore- 

' we fhall only oSfervbi- : ip Im owfl'Wdrts-he con-- 
ftantly maintains the dodrihe df attradion, andcarries> 
it even farther than ever Copernkus 'hsaA done. Thits 
he tails gravity a corporeal una ' mutual a be- 
bodies^ in order pnim, t, ^gtiki he 

remarks Copernkuli againfl the peripatetics, that 

* Gafi«nd. is Vit, Tych..Bpah, cap, 5. Aft'roa, Noy^ in. Introduai. 

^ , ' heavy 
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heavy bodies do not tend to the center of the tmherfe, but 
to the center of thofe larger round bodies of which they 
make a part ; fo that if the earth were not fphericaly 
things would not fall from all points towards its center. 
If a fone zvere to be placed at a diftance from another 
JionCy m any part of the univerfe^ without the fpberc of 
aStion of a third body, like two magnets, they would .come 
together in fome intermediate pointy each advancing, in 
fpace, in the inverfe pi'oportion of their quantities of mat- 
ter. Hence if the moon and the earth zvere not by 
fome power kept afunder in their refpeciive orbits, they 
would move towards one another ; the moon making 5 3, 
parts of the way zvbite the earth made, one,: fupppfng; 
their denfties equaHK 

From the fame principle Kepler accounted for the' 
general motion of the tides, to wit^, by the ahracStion 
of the moon,, and exprelly calls it virtus tracioria 
qua in luua eli t. He adds,, that if the earth did 
not: exert an attra6iive power over its own waters, 
they would rife and riifl^ to tW moon i. Fartlier, we 
Unci him fuipe^ iu the motion 

* Aftron. ridv.' iii ht'rorii^i ' ‘ f"]bld;' • ■ % Ibid.,' - -■ < 
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of the moon to be owing to the combined action of 
the earth and fun itpon it’s body'’'^. Thefe, and other 
reflle(5tions concerning the iiniverfality of attradlion, he 
accompanies with an ingenious antici2:)ation of a law of 
nature, from conjedture only, but which was after- 
wards made out by experiments. Thefchools had taught, 
that fome bodies were by their nature heavy ^ and Jo Jell 
to the ground^ and that others %vere by their nature lights 
andtherejore mounted ttpivards : but Kepler i)ronounced, 
that no bodies whatjoever %vere abjolutely lights but only 
relatively Jo ; and conjequently, that all matter was Jub- 
jedfed to the law oj gravitation f . 

Hitherto the genius of Kepler had been fortunate, iji 
tracing out that gxeat principle which hindered the. 
planets from flying off from the fun : but what kept 
them from falling into that mafs of fire,: and what 
power Tpferpetuated their motion in their orbits ? Here 
his and left his imagination to 

iuniifli the idea of a 

But howfoever mcomp>lete thefe notions w'ere coiv 
^rnill^'gfavitatiori, yet in juflice to their diltinguiftied 

,,,, , ^ in 

: ■■ .^uthprv 

, 'laiift- 







author;;, ‘ Coper /■iJcus' znd Kepler^ I thought pro^'.er to 
comnicniorate them on this occafion, as none I'/cfore 
them had exprelTcd themfelves- ib fully,, and Vvhh.yjj 
much truth on that curious fuhject ; and as , nope,, 
from their days, to thofe of Dr. Hooke ^ made .a^y . 
i'uch improvement, as would apologize for mv tahirc: uu 

A. / O / .'O * , 

io iTiUch more of your time in recalling their fentinierits 
to your remembrance. Let it fuffice to mention, that 
the lirft who in this country embraced that do<5lrine 
was Dr. Gilbert ; but u'ho did not properly, diftiii- 
giiiill between attradion and magnetifm ; and that the 
next was lord Bacon, who, though not a convert to the- 
Gopcrnican fyfiem, yet acknowledged an attradive power- 
ill matter i. In France we find Fermat and Robefn^al,^ 
mathematicians of great eminence, of the fame opi- 
nion I ; and in Italy Borelli, after [j, who was the 

firft in that country who conceived that idea, but far- 
from that precifion and extenfion we find it in his con- 
temporaries Bacon and Kepler. , uihdli; . 

Before we pafs fromJr<^/#;r,it ^ill jbeproper^to^ 
that this great improver' oi" afixonomy did not,. perhaps,. 


•»De Magnets,, ■ f H®'"’ lil’- 2. apIapr.-^S, 45, 48. Sylv. Sylvan 

cent. I. exp. 33. ' f Montncla' Hift,,de8 Matiem. part. 4. Mr. S. I Syft. 

Cofime." - 

after 
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after all, contribute fo much, to the advancement of this 
theorj", by thofe conjectures which I have related, as by 
Ibmc aftronomical dedudlions from Tyebo Brabifs obfer- 
vations, fince known by the name of Ke/>k?'\f Lazvs. The 
liril was, that the planets move not in circular, but in 
elliptical orbits, of a fmall eccentricity, whereof the 
center of the fun makes one of it’s foci. The fecond, 
that the fame planet deferibes about the fun equal areas 
in equal times. The third, that in different planets, 
the fquares of the periodic tintes are as the cubes of 
their mean diftances from the fun, 

% 

Such were the preparatives to the true philofophy, and 
indeed excellent materials for the architect then unborn. 
But till fir I/aac Nezvtojt appeared, notwithftanding the 
numerous and momentous difeoveries that had been 
made in the heavens, by Copernicus^ fyebo Brahe, 
aiid others, yet aftronomy, as lord 
complained. Ml remained The 

pafTage to which I allude is long, but, as tending to 
jlluftrate more than one particular relating to my fubje^t^ 

tt^fpafjing on, joftf indj^g^ee'^ ' by 

bem "foun^d^^^ 

^ japerJiruBure has hitherto kept kw and weakly. 

' ' ' ' ' ' t In 
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In truth ibat 'fcknce prefents to the human underjlanding 
Jiich an objcSi as Prometheus did of old to Jupiter, when^ 
meaning to impoje upon that deity ^ he offered upon his altar ^ 
injiead of a live vidiim^ the hide of a large bullock^ fluffed 
with Jlr aw f leaves and offer branches. In like manner 
ajirommy exhibits the externals of the celejiial bodies^ as the 
cuticular part of heaven^ fair indeed and artificially formed 
into a ffyfieM', bift the entrails and the fountains of life 
are wanting-, that is, the phyffcal caufes and reafons ; from 
which and from ajironomical hypothefes, a theory ffhould 
be drawn, not adequate only to account for all the pheno- 
mena ; but for the fubjiance, the motion, and influx of 
the heavens as they are in nature . . . . Scarcely is there 
one to be found who has inquired into the natural caufes, 
either of the fubjiance of celejiial matter, or into the rea- 
fon ' of the fihiftnefs or fflowneffs of the heavenly bodies, 
aSiing upon one another ; or into the various degrees of 
motion of the fame planet, or into the motion from Eajl to 
Wefi, or of the contrary dirediion\ nor into the progrejfions, 
Jiations, andretfogradations of thoffe bodies . . . . Hor into the 
caufes of the apogkum Mdfiertgieum . . . .tffay, inquiries of 
this kind have ffcarcely been attempted, nor indeed any 
tdbouf' bejlbwed fipmi the' ffubjeti, ‘excepting hi the way of 
mathematical obfervdiidns and demonfir atiqns. ffq tbat 

' 'ajirommy. 
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q/^ronomy, fuch as it now is, can only be reckoned among 
the mathematical arts ; not without eonjiderable diminu- 
■ tion of its dignity ; Jincewere it to maintain its rights, H 
might rank itjelfas the noblejl branch , of philofophyo For 
he that Jhall rejeSi the JiBitious divorces beitveen the fufer^" 
lunar y and Jublunary bodies, and Jhall duely attend to the 
appetences and mojl general affeBions of matter (which 
bo th in the earth and in the heavens are exceedingly power- 
ful, and indeed pervade the univerfe)wiU receive from zohaf 
he fees pajfing on the earth dear information concerning 
. the nature of celefial bodies : and contrarhvife, from 
motions which he Jhall difcover in the heavens, will learn 
many particulars relating to the things below, that nozp 
lie concealed from us. Wherefore the phyjical part of ajiror 
n<my . we mark as ’vyanting, and call it the aftro^omia 
■viva, the animated ajlronomy, in oppojition to the fluffed 
.hufiock of Prometheus 

t r ' . ■ , . , ^ , ■ ... 

The great deJderatutHMy^ from the 

hofom of this Society, in the publication of the Pr/>2- 
the imwortal work of Newton. There theilluf-, 
evinces truths that h?id been only furmifed 
,, be%e|if§||^t^^..^||?bli^ by ^^ 3 ; the 'laws. 
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ofi .attradHon, . in a fynthetical method proceeds to ex-* 
plain by them the motions and appearances of the 
heavenly bodies. Had not Newton lived, Bacon might 
have paired for a vifionary fpeculator ; but fince the 
demands of that noble author upon the human intel- 
leifts have been fo fully anfwered in the produdtions of 
dt Ifaac Newton, ihall we . not revere thofe powers .of 
his own mind, that could, in that dawn of phhofq- 
phy in which he lived, fo well defcry what parts were 
wanting, and what were the means of attaining them ? 

Newton in a pofthumous treatife, de Syfiemate Mundi, 
compofed before the publication of the Principia, and 
mentioned there, has faid, ihzt fotne of the latter pbilofo- 
phers bad fought to account for the courfe of the planets 
in their orbits by the aSlton of certain vortices, as Kepler 
Defcartes ; or by fame other principle of impulfe or 
attraSlion, Borelli, "iHodke, and -others of ournation. 
fi’pm this paffage it would feem, that in thofe times 
there ha4^ been more conjedtures formed conceriiiiig at- 
tradiop, tiiahwKat were.p fof excepting G/fc'/, 

who vainly attempted to e 3 ^;pldii 'fhe mundane fyftem by 
magnetifm,. and lord Efc6n,y^o never "acceded to the 
■Copernican hyi^thefis 'tli^ve^ouridhone bf otiffia- 

* Atque hanim fuppofitiooum abfurditas, .in motuHip^r* dinrmim {pod 
■ gjfiil/is,' cenflat falJWitisHm effs) homines impfegit. Bac, de Dign. & Aogro. Scient. 

^ lib. 3. cap. 4. 

C a tioiv 
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tion, Hooke excepted, who in this way have left any thing 
on record worthy of yonr notice. He indeed, the ear- 
ly, the ingenious and moft ufeful member of this So- 
ciety, advanced in this refearch far beyond all that had 
gone before him. But I lhall not enlarge upon his 
improvements, as you have in your hands his Cutler ian 
which contain them, and as I have already 
but too long dwelt on this part of my fubjedt. It will 
ever redound to the praife of Hooke,, that Newton has 
adbciated him with himfelf in maintaining the true regu- 
lating caufe of the courfe of the planets As to 
Borelliy. though I have found in one of the pieces (a 
fcarce one) of that learned Italian, a paflage that cer- 
tainly favours attradtion; yet as it is neither fo full, 
nor fo explicit upon that point, as feveral others which 
I have cited, I muft fuipedt that thofe parts which Sir IJaao 
had in his eye have efcaped my obfervation t, 

has done great jufttcc to Dr. Hook, in this and other paiv 
tioilars, in his excellent Work, : da 4, lij^ , 

f This is the paflage alluded to : Prasierea 'mamfe/lum eft, qmmlibei ftve 
primarium, jive ftcundartum flanetam aliquem inftgncm mundi gkbum quaft vhittU’s 
fontsm circumdare, qui ha eos ftringit, aique conglutinat, ui ah tpfo nulls paSh 
Mrahi psffm.\Jed ipfum., quacunque, contendentem, perpetuh contlnuifque arblbus 
cog^ni'id’ .csffequt ; vidkmii's enim Safurhum, 'Jaftefnj * Mortem, Verier cm, atque 
' Mm ipfum, MdUaa Sidera Jovem, Btmniammqm Sidus Saturnwn 

tircurmrftmil jem, dd itfea jjelhm 'QUbumi- Lutm Ipfa revolwtur. Jsa, Jlph, 
■Borelli 7 %edr. Mdic, Plamtair, m fmfts Phyjuh dedudfts, lib., i. cap, 2.,.p* 
Fiorent, 1666. 4®, * , ; 

: . . . . ; J 4 ' ■ 

The 
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Tlie great completer of the doftrine of nniverfal. 
gravitatioii had. the fatisfadtion to find, from the recep- 
tion it met with in this Society, that he had not lahouredr 
in vain ; nay, perhaps no philofophical author was ever 
more admired and followed in his own time, and in 
his own country, than Nezvton was in thefe- kingdoms. 
With regard to others, we are not to . wonder^ as- remark- 
ed. by his eloquent Eiilogift, if pMIofopbers upon thefirji 
piMkation of the Principia took the alarm at the term 
attradion, as fearing the return of the occult qualities j 
or if confidering the difficulty- of the fubjeSt and the few 
tvords employed in explaining it,, they zvanted time fully to- 
comprehend it ^K. Thefe obftacles have been removing, 
by degrees, and the way at laft has been fo effedually 
cleared, that the name of Newton is not, perhaps held 
in more eftimation here,, nor his principles more cor- 
dially embraced,, than in thofe very focieties of the 
learned, abroad, which at firft.fhewed moft unbelief, 
and . at whofc. converfion therefore we. ought. moft-C® 
rejoice,/" ':•■/, 

The Royal Academy of -Sciences, whilft in an uncer- 
tain fide l^ptwcen tire old. ajid new fyftem of phiioibphy,, 

^ Eloge ck'Newton, parMi <Je Fontcpelici 

. iS. hardng,; 
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liaf iiig, foir one of tlie decifive experiments, meafnfed 
fomfc degrees of latitude upon an ardiof a meridian, 
pafB.ng tlirough Paris, and compared tliis menftiration 
With others, inferred the earth to be a fpheroid with 
the longed: diameter pafling through its poles ; but feii- 
fible that this operation had not been fo unexception- 
able conduced, as to fatisfy either the followers, of 
Nekton or thofe of Huygens, who both required a fplie- 
roid flattened at the poles, refolved upon a farther and 
more accurate trial* With this view, in the year 1735 , 
fbme chofefi members from that ilhiftrious Body were 
fent to the polar circle, and others to the equator ; at 
which places the differences of degrees being greater, 
the point in difpute might be determined with lefs dan- 
ger of error. How much to the honour of Newfon 
Miygeris the refult was, is fufficiently known. All 
that is ^neceffary to he mentioned here, is that in 
.whilff the academicians were .ffiU' < -in 
i>eru," ~it ' oectlrred" iBmgmr^\ one ■ mumber, 

to put the NewSonmn fyftem to another teft, by inquiring 
Shto the attraction of mountains. This idea, which was 


Bouguer com- 
i«';Mi‘e611^4eM. Condeminey whp 

mirial.ffjJ., Tladfe, gentlemen 


BoTigaer, Figure de la Terre, fcft. 7. ©e Ja Condaminc, Journal du 
Voyage ,1. , I’Efjiiateur* ... 
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were 



were perfmded, that if the whole mafs of the earth 
were really poffehed of fuch a property, a high moun- 
tain, fnch as nature had abundantly provided in that 
country, would Ihew fome proportionable degree of it 
That the largeft of the Andes was indeed but a fmall 
objedt in comparifon of the earth ; neverthelefs they 
reckoned, by a rough computation, that the attradion 
of Chimboraqo, which they deemed the beft for their 
purpofe, would be equal to about the adooth part of 
the attradion of the whole earth. Now, here the mounr 
tain acting as one, whilft the earth as 2000, the dir 
re6lion of gravity would be vifibly turned out of the 
vertical line,, for as much as this dire6tion wouhi be 
and 43'^ towards the mountain. But how was this 
deflexion to be eftimated ? Only by finding the quan~ 
tity of deviation of the plumb-line from a vertical pofi^- 
tion, by means of ftars. In order to attain this point, 
they found it rnoft convenient in their prefent circum- 
fiances to take the diftance of feveral fiars 
zenith: at tw»,fiadonsy one. onthe, fi)Uth;fide of 
boraqo:^ and the other a-’-league und a half to .tb^ wefi y. 
that is,, at fudi a diftince } feom the: firft .fiation^ as that 
the plumbs^lme Ihould ^ 

mountain. difpMtiosnlbe^nt made, they 
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to their operations, of which we have a full and clear 
account by M. Bouguer^ in his valuable treatife intitled 
Figure de la Ferre ; but of M. de la Conddmine^ we have 
only a ihoit abetraeSt of the narrative he prefented to 
the Academy ; which abftra6t is contained in his curious 
Journal of his Voyage to the Equator^ 

From both it appears, that though thofe learned per- 
jfoiis, during the time employed in this experiment (which 
the inclemency of the air, at that height in the atmo- 
'fphere, forced them to make very llioit) I fay, though 
during this time they fpared no x:>ains, yet their 
obfervations not only varied from one another, but 
feemed to be little fatisfadory to themfelves. M. BoU“ 
■guer fays, that inftead of i' 43'', which the jplumb-line 
ought to have declined from the true vertical line, the 
total declenfion amounted only to feven feconds and a 
half : an. , effect that fell far Ihort of the expectations of 
z Newtonian. But thofe candid gentlemen take notice, 
that,, as on one hand me are ignorant of the denjity of the 
internal parts of the earth, which may be confiderably 
' g^e^ter than what appears by its furface; fo, on the other, 

■ . which they believed likely to he as f olid as any 

dther parts af the furface of hbe. earth, mght m 


m 
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in many places be hollow. Nay, M. de la Condamlne 
tells us, lljas be was afienvards informed of a tradition 
in the country^ that this very mountain had once been u 
volcano ; and adds, that whiljl he and his coUegue were 
about their experiment^ they, had adiually found fame 
calcined fones upon it. From which circumftances he 
infers, that if one cannot jujl draw from this trial 
an abfolute proof of the Newtonian attraSlion, one can 
far lefs form any conclujion agamji it. M. Bouguer goes 
farther and obferves, that if we will be fatisjied with the 
bare fadl, it is certain^ from this experiment that moun- 
tains do abl at a dijiance.i but that their adlion is much 
lefs than what might be expeBed from their bulk. He 
concludes his account in the true fpirit of a philofopher, 
by faying, that as in France, or in Fmgland, a hill may 
be found of a fufficient height for the purpofe, and efpecially 
if the ohjerver would double the adlion, by making a Jia- 
1mi on each fide', he ^fhould be happy to hear, on bis return 
to Europe, that the experiment had been repeated, whether 
the refult tended to confirm his obfervations, or to throw, 
fome better light upon that inquiry. If the Society have 
fulfilled the views of that worthy man, who thus called 
upon them, we have to regret that he did not live long 
enough to fliare the fatisfa£tion with us. 

D . ' . Icoi^e 
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I come now to, Mr. Majkelyne's labours, upon wliich I 
lliall not, expatiate, as 1 have already taken np too rniicli 
of yoiir time, and as I judge it luiiict edary to dwell 
long mpn tliat part of ray liibjcci, whicli you have fo 
lately heard in his owji words, ami which you will iiave 
in a f<£W days publilhcd at large in your Tranladlions. 

' I need only remind you, that the zenith diftance of 
a. flar on the meritlian being obferved at two ftations 
under the fame meridian, one on tl\c fouth fide of a 
rhountain, the other on the north; if the plurab-line of 
the- inftrament he attracted by the mountain out of its 
vertical pofition, the ftar will appear too much to the 
north , by the dbfervatidn at the fouthern ftation, and 
too tnUGh- to the Ibuth by that at the northern ftation ; 
aiid- edhfequentiy the difference of the latitudes of the 
two ftations will be found by thefe obfervations greater 
thak it really is. And if the true difference of their 
iMffite-^idetermined by me-iifuring the diftance be- 
tween the twoeftatidnss m the ground, the excefs of 
themhfference^^^^fo obfervations of the ftar 

^bdV# 4hat fdtmd by this meafurenaeht, muff: have been 
l^^iieedcbyi * the: ^tfetra<flidnv-. of ■ithef' mountain, : and it*s 
hdlf the at^radllon oh' the' 'plumb- 

fhppdfing''the'mDhiitet^ aitrsidts 

^lf|laUy on both lidea,. ' -.i: , U.- 

' ", ■ : ’ - , ' ‘ ^ ■ ' • , To 
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To perform this experiment, Mr. Majkelyne made choice 
of the Mountain Schehallien in Perthfhire, in North Bri- 
tain, of which the diredlion in length is nearly eaft and 
weft, it’s height above the furrounding valley at a medium 
is about 2000 feet, and it’s higheft part above the level 
of the fea is 3550 feet. As the greateft attraftion of 
the mountain was to be expected about half way up it’s 
fides (which happened conveniently for the piirpofe of 
the experiment to be pretty fteep) two ftations for an 
obfervatory were accordingly chofen, one on the northj 
and the other on the fouth ftde of Schehallien. The 
inftrument with which he obferved the ftars was m 
excellent feftor made by Mr. Sijfon ; and Mr- Majkefym 
has related at large all the precautions he took both for 
adjufting this inftrument in the meridian at each ftation, 
and for fatisfying himfelf that the line of collimation 
remained unaltered. From obfervations of ten ftars 
ne?Lr the Zenith, he found the apparent differenPO p,f 
the iiitifndes of the two ftations to be and/fr-phl 

a ;meaftu‘em©nt. formed two bafos Qh 

diffe rent ,ftdes. of fdnnd. the, dift^hPP 

of p^trftfeh tOi be,43^4 

■Mchjof 

meiidiaii'pf :that:'faniid>l?f 

' D 2 ' .lO 
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tW fecw Ifsiialf tlierefore 8 is the '.mean el!e<St of 
th e attraaion of the motintaia : and from ifs magui- 
ftid.Q, compared with the bulk of the v/hole eartl), Mr. 
Majhelyne difcoyered the mean dcnfity of the earth to be 
about double that of the mountain. 

- In: the V execution of this interefting experimenh 
: atir:#orthy brother has not only exerted a patience and 

perfeveraiice, but a fagacity and judgment which muft 
ever- redound to his honour. All dou])ts about an uni- 
Y^rfalattradion muft at laft be terminated, and every 
philofopher in that refpedt muft now become a Neiv-' 

■ tmian, 

iJ.lA hs-ve related but two, experiments that have 
. beep made, the firft by the French academicians, and the 
Otlrer by Mr. Majkelyne,. it is becaufe no more have come 

- M . our knowledge nor do I believe tliat more have 
adfually been . executed., For if, in occational mcn- 
Mirations of degrees of the meridian in. different parts 

■ .Europe,, thofe employed have found varieties arife 

tJrat.they '.couldmot ;OtbeEwife; account 
for, than.from the attradiion of , the- mountains -among 
■which they earned on their, operations,, and accordingly 

'4"' ” have 



iiave referred thofe irregidarities to that very caufe ; 
fiicli conjectures we admit may be well founded, but 
the mealurements whence they arile we cannot reckon 
among the experiments we now^ treat of. 

But was not the doCtrine of an univerfal attraction fo 
fully demonftrated by Newton^ as not to require any far- 
ther proofs frona experiments ? Demonftrated it was, but 
not to the conviction of every individual. True PM- 
lolophy condefeends to adapt her iiiftruClions to differ- 
ent capacities, and is as willing to inform by palpable 
experiments as by geometrical demonftrations.- . But to 
fay the truth, fomething feemed wanting here for the 
ftitisfaCtion of even the more enlightened minds. Such 
we reckon fhofe were who firft made the trial. And did 
not Huygens himfelf,. one of the greateft philofophefs 
and geometricians of his age, find difficulties about this 
principle, even after the publication of Newton's- P'rimi- 
pm P. nor do we learn that the doubts of that greaMhan 
were ever removed To fay iiothingyof the celebrated 
LeibnitZf -siViA .his numerous fo^bwers^ yvho to this day 
are either wholly unbelievers iri attraCfeicaij/or- at bdft. but 
'Xceptics, on. that, article.'-- n; ■ '/d 

Yid. Hugco, Diflert, de Cauf. Gravitat. 

" ■' Ton 
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You have therefore, Gentlemen, the fatisfadtion to 
think that you have completed a great and acceptable 
work to the fcientific world ; and that, though this has 
been a coftly exi>eriment, your gracious Patron, who fo 
liberally furiiiflied the means, will highly approve your 
Oipending his benefaction fo much for the advancement 
of Natural Knowledge and for the benefit of the public ; 
and vdll fo much the more be difpofed to fliew you the 
like favour on future occalions. 

But for tliofe who wanted no frefh proofs of the uni- 
verfality of attraftion, they muft ftill partake of the ad- 
vantages accruing from this experiment, as being not 
only the firftthat has been made, but the beft that could 
be devifed, for eftimating the mean denfity of the earth. 
The operation in Peru was too imperfeCI; for that pur- 
pofe, and had the circumftances of that trial been 
more f^pprabie, yet the fufpicion of their moun- 
tain having been once a volcano, was a fufficient rea- 
fon for admitting no evidence from it in this part of 
our inquiry. But for Schehallien, as it’s appearance was 
particularly rocky, and as feveral fpecimens of thofe 
rocks have Jeen prefented to the Societyj and acknow- 

7 ledgaJ 



[ 31 ] 


ledged to be mineral ilibftances that had never paiTed 
through fire, we may confider that mountain as one of the 
proper patterns of the denfity of the furface of the earth, 

Thefe, Gentlemen, are the fruits of the operations of 
Mr. Majkelyne^ dming a refidence of four months 
in a mean hut, on the fide of a bleak mountain, and 
in a climate little favourable to celeftial obfervations. 
To thefe inconveniencies, however, he fubmitted with 
patience and complacency, as he went at your reqiieft 
and in piirfiiit of fcience. You have heard his chief 
conclufions ; but permit me to add, that as this is a new 
mine opened in the field of nature, I am confident that 
thefe will not be the only productions j but that, as in 
all great and fuccefsful experiments, there will be in the 
profecution of this fubjedt fome valuable truths brought 
to light, of which at prefent we can form no particular 
conjedture. Mean while we have the pleafure to find 
the dodtrine of unwerfal gravitation fo fimdy eftabliflied 
by this finiftiiiig fiiep of analyfis, that the moft fcra- 
pulous now can no longer hefitate to embrace a princi- 
ple that gives .life to Aftronomy, by accounting, for the 
various motions - and appearances of the Holis of 
Heaven. 
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MR. MASKELYNE, 

THE judgment, Sir, of the Council, in awarding you 
the prize, having received the fan<5lion of the Royal 
Society, 1 do, in the name and by the authority of that 
illuftrious Body, prefent you, their moft worthy Brother, 
with this jfincei'e pledge of their affedlion ; as the 
lafting token of their acknowledgment for your feveral 
ingenious and ufeful communications, and more parti- 
cularly for this lad: painful and capital experiment, which 
adds no fmall ludre to their Tranfadions. And after 
exprefling their grateful fentiments for what you have 
already done for their fervice, I would farther fay, that 
they perluade themfelves, from your talents, your love of 
your profeflion, and your happy period of life, you will 
continue fteddily to purfue that path which you have fo 
early entered upon, and which fo furely leads to 
great and ufeful difeoveries. . You have, Sir, in charge 
the nobled branch of Natural Philofophy : fuch it has 
ever been held by this Society, and as fuch it ever has 
been cherifhdd and cultivated by them. And they flatter 
themfelves that their cares and folicitude have not been 
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fndtlefs ; fmcc, fi’om their firft iiiftitution to this (hy}, 
there have never been wanting fome excellent men in 
that line, to promote the fcience, and do honour to this 
Community. But ,fo tranfcendently great is that part 
of the creation, that though the Divine Author has- 
vouchlafcd, in thefe latter days, to open to thd liiiiii- 
bic and patient inquirers into Nature the CaufesofT’hingsi: 
yet we muft ilili cry with the ancient fage, Lo, tbefe 
are pari: of His ways, but bow little a portion is beard of 
them ! As much then remains to be explored in the 
cel cilial regions, you are encouraged, Sir, by what has. 
been already attained, to perfevere in thefe hallowed, 
labours, from which, have been derived the greateft im- ■ 
provements in the mofi: ufeful arts, and the loudeft de- 
clarations of the power, the wifdom, and the goodiiefs of 
the Siq^reme Archited in the fpacious and beautiful fa- 
bric of the World,. 


FIN I S,-. 





